"i-  N^\. 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/annualreport189600onta 


SIXTH    REPORT  OF 


THE   BUREAU   OF   MINES 


1896. 


PRINTED    BY    ORDER    OF 

THE  LEGISLATIVE  ASSEMBLY  OF  ONTARIO. 


TORONTO: 
WARWICK  BRO'S  &  RUTTER,  PRINTERS,  &c.,  68  &  70  FRONT  STREET  WEST. 

1897. 


LIBRARY      ^T 


O 


/i  y^; 


CONTENTS. 


PACE. 

LKTTKB8  OF  Transmittal 1-6 

State  of  the  mining  induatiy 3 

Trajiaactions  in  mineral  landf*    3 

Development  work 3 

Investment  of  capital    4 

Statistics  of  the  report 4 

Maps  of  the  report 6 

Section  I.  General  Introduction 7-70 

Incorporation  of  mining  companies 7 

Safeguarding  of  investments 8 

Exploration  of  the  mineral  regions 8 

Agreement  with  an  English  syndicate  ...  8 

Government  roads   9 

Sale  and  lease  of  mining  lands 10 

Mining  lande  sold     i^O 

Mining  lands  leased  iD 

Comparative  statistics  of  five  years 11 

Building  materials , 11 

Building  stone,  rubble,  etc 11 

Common  brick  and  drain  tile 12 

Pressed  brick  and  terra  cotta 12 

Lime 12 

Table  of  mineral  production   13 

Vitrified  brick  for  street  paving    14 

Natural  rock  and  Portland  cements    ....  16 

Petroleum  and  natural  gas 16 

Statistics  of  crude  produ.tion    17 

Statistics  of  refined  production 17 

Exploration  work  in  Kent  and  Essex 18 

Boring.s  in  Essex 18 

Prospecting  in  Bothwell 18 

Records  of  operations    19 

Evidences  of  a  pre-glacial  river 20 

.  Improvement  in  boring  methods  22 

Story  of  the  Pepper  well 23 

Statistics  of  natural  gas    24 

Example  of  Leamington 25 

Carbide  of  calcium 26 

Willson's  method  of  producing 27 

Difficulties  and  means  to  overcome  them  .  28 

Properties  of  acetylene  in  liquefied  form  .  29 

New  spheres  of  utility 29 

For  lights  at  sea 30 

Commercial  outlook 31 

Willson's  works  at  Merritton  32 

Salt  and  gypsum 32 

Salt  statistics  for  five  years 32 

Log  of  the  Windsor  wells    33 

Evidence  of  illimitable  supply   33 

Mica  and  apatite    33 


TAGE 

Section  1.     General  Introduction— ^'('n<j/ju<t/. 

Production  of  superphosphate    33 

Scrap  mica  for  pipe  coverings    84 

Graphite    .    34 

Works  at  Oliver's  Ferry 36 

Graphite  industry  in  foreign  countries. . .  36 

Ontario  Graphite  Company's  works 37 

Pig  iron  and  iron  ore 38 

Hamilton  V)la8t  furnace    38 

Prospecting  f»)r  suitable  ores 38 

Playfair  mine 39 

Nickel  and  copper 40 

Comparative  statistics  for  five  years  40 

•  -^ '  Statistics  of  total  quantities    40 

■Comparative  values  of  metallic  contents  .  41 

Statistics  of  labor  and  wage* 41 

Nickel  in  tariff  hearings  at  Washington. .  42 

Problem  of  nickel  refinini?  works  in  Canada  45 

Extended  use,s  of  nickel    46 

Nickel  steel  for  the  British  navy  46 

Gold    47 

Statistics  for  five  years 47 

Records  of  development  work  47-61 

Corundum      61 

Ferrier's  discovery  in  Hastings 61 

Practical  testa  of  the  mineral 63 

Corundum  in  Methuen   63 

Exploration  of  the  Carlow  region 64 

Mining  accidents    66 

At  the  Sultana  mine 66 

At  the  Evans  mine    67 

At  the  Copper  ClifiF  mine 68 

Section   II.    Third  Report  on  the  West 

Ontario  Gold  Region 71-124 

Introduction 71 

Leading  feature  of  the  work   72 

The  Upper  Seine  region     72 

Lac  des  Mille  Lacs  and  Seine  watera  ....  72 
Locations   on   Osinawe   lake    and    Reserve 

island ....  74 

Hawk  bay  locations 75 

Sawbill  lake  locations   76 

Down  the  Seine  river    77 

Harold  Lake  mine 78 

79 

80 

80 

81 
82 


Locations  below  Calm  lake   . 
Shoal  lake  region    

Ferguson  mine    

Foley  mine   

North  of  Bad  Vermilion  lake 

The  Manitou  region 83 


[iii.] 


IV. 


PAGE. 

Section  II.     Gold  in  Western  Ontario.-  Con. 

Placer  ground  near  Upper  Manitou  lake.  83 

Haycock's  camp  and  locations    ....  •  •  •_•  •  •  _84 

Northern  shore <  of  Upper  Manitou 85 

Locations  on  Mud  and  Mountain  lakes  .  86 

Route  to  Lake  of  the  Woods 87 

Aboriginal  pictographa 87 

Manitou  lake  to  Pipestone  lake 87 

Pipestone  lake  to  Regina  bay      88 

Lake  of  the  Words  region   90 

Regina  gold  mine 91 

Sultana  mine   93 

Pine  Portage  and  Rossland  localities 96 

Big  Stone  bay  locality 97 

Route  to  Camp  bay    99 

Gold  at  Camp  bay 100 

Geology  of  east  shore  of  Whitefish  and 

Long  bays 102 

West  Shoal  lake  region    104 

Mikado  mine    105 

In  Rat  Portage  neighborhood     108 

Lake  Superior  region    109 

Empress  mine 110 

Pleistocene  depobits  at  Peninsula Ill 

Results  of  the  summer's  work    —  113 

Structural  geology  of  the  gold  area 114 

Classification  of  the  gold  deposits 115 

True  fissure  veins   115 

Bedded  or  lenticular  veins 116 

Contact  deposits   118 

Fahlbands    118 

Dykes  of  porphyry  or  felsite  118 

Eruptire  masses 119 

Placer  deposits    119 

Source  of  the  gold  deposits 120 

LitholOfjioal  and  stratigraphical  notes   120 

Sultana  island 121 

Section  III.  Story  of  Silver  Islet 125-157 

The  Woods  mining  location    125 

Geology  of  the  district ] 28 

Sir  William  Logan's  exploration  128 

Views  of  Macfarlane  and  Irving   132 

Origin  of  the  trap  beds 134 

Coastal  topography  of  the  north  shore  . , .  136 

Dr.  Coleman's  observations 137 

Development  of  the  Woods  location    138 

Sale  to  the  Ontario  Mineral  Lands  Com- 
pany     140 

Attempt  to  jump  the  location    143 

Details  of  operations  on  Silver  Islet 145 

Superintendent  Frue's  narrative  145 

Business  of  the  company  in  1873   149 

Erection  and  equipment  of  a  stamp  mill. .  151 

Financial  difficulties ] 52 

Operations  under  a  new  company 153 

Closing  yearn  of  the  mine     155 

The  superintendent's  final  report 156 

The  salient  facts  of  the  fctory 167 


page. 
Section  IV,    Anthraxolite  or  Anthracitic 

Carbon    159-166 

Report  of  Dr.  Coleman 159 

Discovery  in  Balfour  townnhip 159 

Report  of  exploration  by  diamond  drill  . .   160 

Source  and  age  of  the  mineral    161 

Report  of  Professor  Ellis 162 

Analyses  of  anthracite  and  anthraxolite. .   163 
Origin    of    natural    gas,    petroleum    and 

asphalts 164 

Heating  power  of  the  Sudbury  mineral     .   165 
Analyses  of  related  carbonacfous  minerals  166 

Section    V.     Geology    of   the   Nipissing- 

Algoma  Line 167-184 

Journey  to  the  starting  point. ...    167 

Lake  Huron  slope 169 

Huronian  the  prevailing  formation 169 

Basin  of  Montreal  river 173 

Diabase,  ash-rocks  and  schists    173 

Quartz  veins  and  iron  ore    174 

Hudson  bay  slope 176 

Mount  Sinclair 177 

A  tract  of  good  agricultural  land    .         . ,  177 

Conglomerate,  ash-rocks  and  granite  1 78 

Drift  and  glacial  geology 181 

Summary  of  results    183 

Various  occurrences  of  gold    183 

Section  VI.  Moss  Litter    185-192 

Sphagnum  moss  and  its  value  as  litter    185 

Absorptive  qualities  of  the  litter 186 

Its  manurial  value 187 

Manufacture  of  litter  in  Ontario    188 

Markets  for  the  product  189 

Litter  as  a  deodorizer  and  fertilizer 190 

Practical  tests   of   Welland   moes   as   an 
absorbent 191 

Section  VII.  Mining  Schools  in  Ontario.  193-198 

School  of  Practical  Science,  Toronto 193 

Equipment  of  mining  department    193 

Museums  and  laboratories 193 

Gold  mill  for  testing  ores 194 

School  of  Mining,  Kingston    196 

Advantages  of  location 196 

Mining  laboratory  and  reduction  woiks. .  196 

Summer  Mining  Schools 197 

In  eastern  Ontario 197 

In  western  Ontario    197 

Class  in  prospecting  and  field  geology 108 

Section  VIII.    Mineral  Collections    for 
Summer  Mining  Schools 199-236 

Minerals  and  their  properties     200 

Har  Jnees  and  specific  gravity    201 

How  to  determine 203 

Catalogue  of  minerals  in  collection   206 

Gold    20(; 

Platinum   , 206 

Silver . .   207 


I'AGE. 

Section  VIII.     Mineral  Collections. —  Con. 

Lead  208 

Antimony 209 

Bismuth     209 

Zinc    210 

Tin    210 

Mercury     21 1 

Copper 21 1 

Nickel    213 

Cobalt    214 

Iron     214 

Manganese    216 

Aluminium   210 

Rare  minerals 217 

Carbon   218 

Sulphur 220 

Arsenic 221 

Phosphate,  gypsum,  etc   221 

Heavy  spar,  etc 222 

Dolomite,  salt,  etc 223 

Rock-forming  minerals  223 

Quartz    223 

The  felspars,  etc  224 

The  micas 226 

Talc  and  pyroxene 226 

Aflbeetos    227 

Gem  stones,  etc  .    ...    227 

Rocks  and  rock  structures 229 

Classification  of  rocks      230 

Mineral  veins  and  their  origin   230 

Igneous  rocks 232 

Plutonic,  dike  and  volcanic     232 

Aqueous  rocks 235 

Metamorphic  rocks,  etc    236 

Section  IX.  Somb  Notks  on  the  Millino  of 

Gold  Ores 237-243 

Procespes  for  treatincr  gold  ores . .  237 

How  t»  select  a  suitable  method    238 

Plaut  for  free-milling  ores   239 

How  to  run  a  gold  mill 240 

Rock  breaker  and  mortar    240 


V.KC.K. 

Section  IX.     Milling  of  Gold  Ores.  -Cun. 

Treatment  (jf  mercury 241 

Saving  amalgam  in  the  mortar 242 

The  skilled  amalgamator   243 


Seventh    Report    ok    the    In.spector    ok 

Minks  245 

Letter  of  transmission 

Gold    

Sultana  mine     

Gold  Hill.  Black  Jack  and  Golden  Gate  . 

Nonesuch,  Three  Ladies  and  Threu  Friends 

Regina  mine 

Mikado  mine    ...    

Rat  Portage  Reduction  Works     

Ferguson  mine    

Hillyer  or  Lucky  Coon  mine 

Foley  mii\e   

Preston  mine    

Enii>re>»s  mine  

Peter  McKellar  on  mining  activity 

Crystal  mine    

Last  Chance  mine 

Comstock  mine    

Copper  and  nickel 

Copi)er  Cliff  mine    

Smelters  and  roast  yard   

Development  of  mine 

Jones  mine    

Stobie  mine 

Progress  of  work  

Evans  mine 

Inez  mine 

Trill  Nickel  Mining  and  Mfg.  Co 

Mica  and  talc 

Gypsum 

Paris  mine    

Excelsior  mine     

Martindale  mine 

Natural  gas  at  Caledonia 


-281 
247 
248 
248 
251 
252 
253 
256 
268 
259 
260 
260 
263 
263 
266 
267 
269 
269 
270 
270 
270 
271 
272 
273 
274 
276 
276 
276 
278 
278 
278 
279 
280 
2S1 


ILLUSTRATIONS 


Rock  dump  of  Copper  Cliflf  mine  near  Sudbury after  page    16 

Roast  heaps  at  Copper  Clifl  mine *'  16 

Rock  house  at  Copper  Cliff  mine        "  16 

Canoeing  in  shallow  waters,  Upper  Seine  River  region "  32 

Canoeing  in  shallow  waters.     Another  view **  32 

Falls  on  the  Upper  Seine  river "  32 

Island  Falls  on  the  Seine  river **  32 

Dining  tent  at  Proudfoot's  camp,  Upper  Seine  river "  48 

The  forge  in  the  forest *'  48 

A  snap  shot  of  Indians  at  home.     Sawbill  lake "  48 

An  Indian  family  at  Sawbill  lake *'  4& 

Sawbill  mine.     View  of  the  camp  "  64 

Office  at  Ferguson  gold  mine "  64 

Junction  of  Keewatin  schist  and  granite  on  Island  bay,  Bad  Vermilion  Lake '*  64 

The  shore  at  Andrew  bay,  Lake  of  the  Woods  **  64 

Keewatin  schist  in  gneiss  on  south  end  of  Whitefish  bay "  80 

Gneiss  enclosing  Keewatin  schist,  south  end  of  Whitefish  bay "  80 

Sunday  camp  on  Long  bay "  80 

View  at  Camp  bay.  Lake  of  the  Woods "  80 

Indian  conjuring  booths  on  Yellow  Girl  bay.  Lake  of  the  Woods '*  80 

Indian  grave  on  Hay  island,  Lake  of  the  Woods "  80 

Chief  Peter  of  the  Poplar  Point  reserve "  80 

Foley  mine.     On  the  lake  front "  96 

Foley  mine.    Stable  and  camp  houses **  96 

Foley  mine .     The  office,  on  shore  of  Shoal  lake '*  96 

Foley  mine.     Cook  house,  bunk  house  and  assay  office '*  96 

Foley  mine.     Outcropping  of  ore  near  Bonanza  vein , "  96 

Foley  mine.    Outcropping  of  ore  near  the  North  shaft "  96 

Foley  mine.    From  road  looking  south  from  North  shaft  house,  4,000  feet  from  mill. 

(Winter  scene)   , "  96 

Foley  mine.     Tram  road  looking  south  towards  the  mill.     (Winter  scene) "  96 

Foley  mine.     Power  drill  at  work  in  200  ft.  level "  96 

Foley  mine.     North  drift  of  200  ft.  level.  Bonanza  shaft "  96 

Foley  miae.     After  a  blast  in  150  ft.  level *'  96 

Foley  gold  mill,  20  stamps , "  96 

Cross  and  chapel  on  Mount  McKay "  96 

Overhanging  chff,  north  side  of  Mount  McKay,  near  Fort  William "  96 

Sultana  mine  in  1892.     Panning  for  gold "  112 

Sultana  mine  in  1896.     View  in  the  fourth  level,  300  ft "  112 

Sultana  mine.     Amalgamators  cleaning  plates "  112 

Sultana  mine.     Chlorination  plant , "  112 

Sultana  mine.     Chlorination  plant • '  li2 

Sultana  mine.     View  of  furnace?,  chlorination  plant "  112 

Sluice  at  the  Swede  Boys'  placer  mine.  Upper  Manitou  lake '*  112 

The  mill  at  Triumph  gold  mine "  112 

Alexander  H.  Sibley "  128 

Charles  A.  Trowbridge «'  128 

William  B.  Frue *•  128 

[vi.] 


Vll. 


A  typical  miner  of  Silver  Islet after  ptkge    128 

A  view  of  Silver  Islet  from  the  mainland '*  128 

Another  view  of  Silver  Islet '*  12H 

Silver  Islet.     Village  on  the  mainland "  128 

Silver  Islet  village,  with  officers'  dwellings  in  the  didtance "  iL'S 

Silver  Islet.     Surprise  lake,  with  Thunder  Cape  in  the  di.stance "  128 

Silver  Islet.     Surprise  lake  on  the  mainland "  1 28 

Silver  Islet.     A  view  of  Burnt  Island "  i  28 

Silver  Islet.     Ridges  on  mainland  near  the  village   "  1 JS 

Group  of  miners  on  Silver  Islet ' '  1  H 

Miners  at  work  on  Silver  Islet "  144 

Silver  Islet.     A  group  of  miners  on  tram-car ...                                       ..  "  144 

Silver  Islet.     Diamond  drill  at  work "  111 

Silver  Islet.     Main  shaft  of  the  mine '  in 

Silver  Islet.     Engine  house  at  the  mine "  1  H 

Main  shaft  and  office  on  Silver  Islet ....  *'  144 

Engine  house  and  main  shaft  on  Silver  Islet "  144 

Silver  Islet.     The  tug  "Silver  Spray  "  at  the  landing "  144 

Stamp  mills  of  Silver  Islet  mine "  144 

Silver  Islet.     Stamp  mills  on  the  mainland "  1  U 

Frue  vanners  in  the  stamp  mill  of  Silver  Islet  mine 141 

Running  the  Nipiesing-Algoma  line  throufrh  swamps  on  the  height  of  land  .  "  176 

Old  Hudson  Bay  post  and  Indian  camp  on  lake  Wahnapitae *'  17<i 

A  noon  halt  near  Bay  lake "  1 7<) 

Summer  residence  of  Chief  Buffalo,  Nighthawk  lake "  17<» 

A  jackfish  caught  in  Welcome  lake "  17«> 

Homeward  bound  between  Bay  lake  and  Temiscaming  lake.  ...                                       '  ]7i) 

Mount  Sinclair.     Highest  land  in  Ontario '•  17t> 

School  of  Mining,  Kingston.     John  Carruthers  Science  Hall  to  left  and  Mining  Labora- 
tory to  right "  17'> 

School  of  Mining,  Kingston.     Mining  Laboratory,  showing  rolls  to  left,  crusher  in  centre, 

and  Frue  vanner  to  right "  1 7i> 

School  of  Mining,  Kingston.     Chlorination  barrel  and  tanks .* "  1 7'> 

School  of  Mining,  Kingston.     Furnaces  of  Assay  Laboratory .  "  17i> 

School  of  Mining,  Kingston.     Laboratory  No.  3 ....  "  1 7«t 

Wei  lard  peat  bog.     General  view  of  works "  l.*'J 

Welland  peat  bog.     Longitudinal  view  of  rows  of  cut  peat   "  I'.ij 

Welland  peatbog.     Transver.se  view  of  rows  of  cut  peat ;  i^ortable  tramway  on  the  right.  "  1H2 

Welland  peat  bog.     Picking  machines  for  loosening  fibre  of  crude  moss "  192 


MAPS. 
Map  of  Mipissing-Algoma  line  after  page  170 

1.  Geological  and  topographical  map  of  the  northern  part  of  the  Lake-of-the- Woods  and  adjacent  country 

in  the  Rainy  River  District. 

2.  Geological  and  topographical  map  of  part  of  the  Thunder  Bay  District  from  Thunder  Bay  to  the  w.-tt-rn 

side  of  Moss  township,  including  Dog  Lake,  Lake  Shebandowan  and  Lac  des  Mille  Lacs. 


To    His   Honor  Gkorgk   Aiuky   Kirkpathick, 

Lieutenant-Governor  of  Ontario 


I  have  the  honor  to  transmit  herewith,  for  predentation  to  the  Legislative  Assembly, 
the  Sixth  Report  of  the  Bureau  of  Mines. 


I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 


Department  of  Crown  Lands, 

Toronto,  April  7,  189' 


J.  M.  GIBSON, 

Commissioner  of  Crown  Lands. 


1  B.M. 


SIXTH    RII'ORT    OF 


THK    BllRI<Ar    OF    MINI'S 


To  the  Honorable   J  o  ii  n  M  .    G  i  h  s  o  n, 

Commissioner  of  Crown  Lands  : 

Sir, — I   a;M    submitting   herewith,  for  presentation    to   His   Honor  tl  o 

Lieutrnant-Governor,  the  Sixth  Report  of  the  Bureau  of  Mints. 

The  raining  industry  in  Ontario  has  made  a  distinct  advance  during  the  State  of  the 

niining"! 
past   year,  although  it  is  too  early   yet  for  the  progress  to  be  measured  by  industry. 

statistics  of  production. 

Activity  is  evinced  mostly  in  three  ways  :  first,  by  the  applications  made  Evidence  of 
for  mining  lands ;  secondly,  by  the  extent  of  development  work  undertaken  ; 
and  thirdly,  by  the  number  of  companies  organized  to  carry  on  mining  opera- 
tions. 

Compared  with  the  transactions  in  mineral  lands  in  1894,  there  was  an  Trnufactions 

in  mineral 
increase  last  year  in  the  number  of  locations  sold  and  leased  of  218,  in  the  land^. 

areas  of  lands  sold  and  leased  ot  13,635  acres,  and  in  the  receipts  from  sales 
and  rentals  of  $22,644.  The  total  collections  on  account  of  lands  sold  and 
leased  last  year  was  $35,581  (not  including  $5,006  of  rent  money  paid  on 
lands  previously  leased),  and  during  the  last  few  weeks  of  the  year  there  was 
paid  in  a  further  sum  on  lands  applied  for  of  $28,436.  The  largest  receipts 
were  in  the  months  of  November  and  December  :  and  as  evidence  of  the  con- 
tinued briskness  of  operations,  it  may  be  stated  that  the  receipts  on  account 
of  mining  lands  in  the  tirst  three  months  of  the  present  year,  exclusive  of  a 
special  deposit  of  820,000,  have  been  $72,387.  These  figures  relate  to  trans- 
actions in  Crown  lands  only.  There  have  been  large  investments  in  patented 
lands,  but  no  attempt  has  been  made  to  procure  a  list  of  them. 

The  eflorts  of  miners  and  capitalists  have  been  directed  lari'cly  to  proving  ,,      , 

^  n    ^        r  »  Dfvelopment 

the  worth  of  gold  properties.  There  are  only  a  few  gold  mines  in  the  Pro-  work, 
vince  where  development  work  has  been  carried  on  far  enough  to  keep  mills 
running  steadily  ;  and  although  the  same  ill-advised  course  has  been  pursued 
here  as  in  every  other  new  gold  country,  of  building  mills  before  it  was  proven 
that  there  was  ore  of  a  quantity  and  value  to  pay  for  raising  and  treating  it,  or 
before  the  workings  were  on  a  sutficient  scale  for  economic  mining,  the  direc. 
tion  in  which  enterprise  has  been  moving  during  the  past  year  indicates  the 


capital. 


adoption  of  a  safer  and  more  intelligent  method.  Along  the  Seine  river, 
around  Lake  of  the  Woods,  and  upon  Eagle,  Wabigoon  and  Manitou  lakes,  as 
well  as  in  two  or  three  other  localities  farther  east,  many  properties  have 
been  explored  with  trenches,  cross  cuttings  and  shafts,  and  as  a  result  of  work 
so  done  several  mills  will  be  built  this  year.  Upon  one  property  on  the  Shoal 
lake  of  Seine  river  prospecting  and  mining  had  been  carried  on  for  more  than 
a  year  before  steps  were  taken  to  supply  a  mill,  and  when  the  machinery 
driving  twenty  stamps  was  set  in  motion  a  few  weeks  ago  it  was  estimated 
that  the  mine  showed  two  years  supply  of  ore  in  sight.  Large  numbers  of 
men  were  employed  at  work  of  this  kind  last  year,  and  many  thousands  of 
dollars  were  paid  out  of  capital  for  labor,  supplies  and  prospecting  machinery, 
and  wherever  gold-bearing  veins  are  proven  to  be  rich  and  strong,  means  will 
doubtless  be  found  to  mine  and  mill  the  ores.  Expenditure  for  development 
will  not  only  prove  what  properties  are  valuable,  but  will  make  possible  the 
production  of  ores  at  low  cost  and  in  ample  quantity  when  mills  are  built. 

Until  very  recently  few  companies  had  been  organized  in  the  Province 
to  carry  on  mining  operations.  Some  were  working  under  foreign  charters, 
but  of  these  the  number  actually  engaged  in  the  industry  did  not  exceed  half 
Investment  of  ^  ^ozen.  In  1894,  the  first  year  in  which  mining  corporations  were  empow- 
ered to  sell  stock  at  any  fixed  price  above  or  below  par,  only  five  charters 
were  granted  under  the  Ontario  Joint  Stock  Companies'  Act,  and  the  aggre- 
gate of  their  authorized  capital  was  only  $2,170,000.  Under  the  same  Act  in 
1896  the  number  formed  was  22,  with  an  authorized  capital  of  $12,775,000; 
and  the  charters  to  12  of  these,  representing  an  aggregate  capital  of  $9,475,000, 
were  granted  during  the  months  of  November  and  December.  In  the  first 
quarter  of  the  present  year  however  the  record  of  1896  has  been  far  sur- 
passed, 33  mining  companies  having  been  organized  and  chartered  with  a  total 
authorized  capital  of  $22,665,000.  These  facts  furnish  clear  evidence  of  the 
advance  that  has  been  made  in  the  mining  affairs  of  the  Province,  and  of 
preparation  for  greater  activity  in  the  near  future.  They  are  evidence,  too, 
of  the  confidence  that  has  been  established  in  the  mineral  resources  of  our 
Province,  in  the  face  of  a  shrinkage  of  £79,220,000  or  about  65  per  cent,  in 
the  market  valuation  of  the  stocks  of  forty-one  South  African  companies 
during  the  past  year. 

The  Report  gives  statistics  of  the  areas  of  and  moneys  received  for  lands 
sold  and  leased  during  the  calendar  year,  as  well  as  statistics  of  the  quantity 
and  value  of  the  mineral  products  of  the  Province,  and  of  the  labor  each 
branch  of  the  industry  employs. 

In  building  materials  there  is  a  noticeable  decrease,  as  a  result  of  the 
slackness  in  building  operations  throughout  the  country  during  recent  years. 


Statistics  of 
the  Report. 


Building 
materials. 


The   production   of   gold   bullion   has   been  considerably   increased,   but  (j^jjj 
encouragement  lies  rather  in  the   extent  and  promise  of  development  work 
going  on  than  in  the  yield  of  the  one  or  two  mills  steadily  supplied  with  ore. 

The  nickel  and  copper  mines  and  wjrka  gave  employment  last  year  to  Nickel  and 
nearly  the  same  number  of  men  as  in  the  previous  year,  and  although  only  ^"''''"^ 
two  companies  were  carrying  on  business  the  output  was  not  much  less  than 
when  there  were  four  Experiments  with  new  processes  to  treat  the  ores  and 
refine  the  metals  continue  to  be  made,  and  contidence  is  expressed  that  by  the 
use  of  improved  methods  separation  of  the  metals  will  be  simplitied  and 
cheapened.  The  value  of  nickel  as  an  alloy  is  now  so  well  established  that 
the  demand  for  it  is  certain  to  increase  with  every  step  made  in  lowering  the 
cost  of  production. 

The  petroleum  statistics  do  not  show  marked  change  from  those  of  petrMlpum 
former  years,  but  prices  for  crude  have  been  well  maintained.  The  reopening 
of  the  Bothwell  held  during  the  year  promises  to  add  substantially  to  the  out- 
put of  the  wells,  but  as  far  as  exploration  work  has  been  carried  on  there  it 
does  not  appear  that  the  productive  area  of  this  once  famous  region  is  large. 
The  borings  on  Pelee  island  only  serve  to  show  tl  at  oil  bearing  rock  exists 
there  ;  its  area  and  richness  remain  to  be  proven.  The  gas  fields  of  Essex 
and  Welland  maintain  their  output,  more  especially  the  former  ;  but  the  bulk 
of  the  natural  gas  is  taken  for  consumption  by  the  cities  of  Detroit  and  Buffalo. 

The  gypsum   mines   and  works   and  the  salt   works  continue  to  be  con- 

GypHinii  and 
ducted  upon  a  moderate  scale  to  supply  the  home  market ;  hardly  an  attempt  8a  t. 

is  made   to  produce  for   export,  as  the  United  States  is  practically  the  only 

available  market,  and   the  duty  on  salt  entering   that  country  is  prohibitory. 

One  plant  has  been  completed   in   connection   with  the  Ontario  People's   salt 

works  at  Kincardine  for  the  manufacture  of  bicarbonate  of  soda,  which  should 

prove  to  be  an  industry  capable  of  large  expansion. 

The  production  of  natural  rock  and  Portland  cements  is  well  maintained  p         . 

as  compared  with  previous  years  ;  but  while  the  makers  of  Portland  cement 

have  been  steadily  increasing   the  output  of  their  works,  and  improving  the 

quality  of  the  cement,  they  are  far  from  being  able  to  supply   the   require 

ments  of  the  country.     The  raw  materials  for  Portland  cement  are  so  plenti 

ful  in  Ontario  that    we  might  be  making  largely  for  the  export  trade  instead 

of  importing  for  consumption. 

Some  smaller  industries  were  started  in  the  Province  during  1896  which  „.    . 

°  Pig  iron, 

are  well  deserving  of  mention,  for  they  promise  to  become  important.     The  f?r»phite 
blast  furnace  at  Hamilton,  which  started  up  its  first  campaign  early  in  the 
year,  produced  a  total  of  28,302  net  tons  of  pig  iron.     A  graphite  mill  erected  at 
Ottawa  for  treating  the  ores  from  a  large  vein  of  the  mineral  discovered  in 


and  carbiJe 
of  calcium. 


Papers  con- 
stituting the 
Report. 


Maps 


Brougham  township  has  commenced  to  run  under  very  favorable  auspices 
and  substantial  orders  for  the  refined  graphite  have  been  received  from 
Germany.  The  works  at  Merritton  for  the  manufacture  of  carbide  of  calcium 
have  been  successfully  inaugurated,  and  their  capacity  has  been  gr^daally 
enlarged.  A  leading  English  journal  published  in  the  interests  of  the  cherai 
cal  and  metallurgical  trades,  which  two  years  ago  regarded  the  claims  of 
calcium  carbide  for  economic  production  of  light  and  heat  with  grave  suspi- 
cion, says  in  a  recent  issue  that  very  great  attention  is  now  being  given  to  it, 
especially  in  Europe,  that  new  variations  in  the  process  of  manufacture  are 
being  suggested  and  patented  almost  daily,  and  "  the  signs  are  visible  that 
within  comparatively  a  short  period  we  shall  see  an  enormous  extension  in 
this  incipient  industry."  The  company  formed  to  manufacture  peat  fuel  in 
the  county  of  Welland  has  been  employed  during  a  portion  of  the  year  in  the 
production  of  moss  litter  for  the  American  markets  under  a  contract  for  large 
quantities  extending  over  a  period  of  years,  and  the  manager  is  sanguine  that 
this  year  they  will  begin  at  the  same  place  the  production  of  peat  fuel. 

Among  the  papers  which  constitute  this  Eeport  are  :  Dr.  A.  P.  Cole- 
man's third  report  on  the  West  Ontario  Gold  Regions ;  Notes  on  the  Milling 
of  Gold  Ores,  by  John  E.  Hardman  of  Montreal  ;  the  Story  of  Silver  Islet, 
by  the  writer;  Notes  on  Moss  Litter,  by  Thomas  W.  Gibson,  Secretary  of  the 
Bureau  ;  Explorations  on  the  boundary  between  Nipissing  and  Algoma,  by 
E.  M.  Burwash,  B.A.,  of  Victoria  College  ;  and  a  Descriptive  Catalogue  of 
Mineral  Collections  for  the  Summer  Mining  Schools,  by  Prof.  Good- 
win and  his  associates  of  the  Kingston  School  of  Mining;  and  the  seventh 
annual  report  of  the  Inspector  of  Mines,  Mr.  Aaron  Slaght  of  Waterford. 

The  maps  accompanying  the  Report  have  been  prepared  under  the  super- 
vision of  Dr.  George  M.  Dawson,  Director  of  the  Geological  Survey  of  Canada 
at  Ottawa.  The  latest  surveys  of  townships  and  mining  locations  have  been 
laid  down  upon  them  from  plans,  field  notes  and  maps  supplied  by  Mr.  G.  B. 
Kirkpatrick,  Director  of  Surveys  of  the  Crown  Lands  Department  here.  The 
smaller  of  the  two  is  known  as  the  Shebandowan  sheet,  enr, bracing  the  country 
from  Port  Arthur  to  the  west  line  of  Moss  township  ;  the  larger  embraces 
the  north  half  of  Lake  of  the  Woods. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant. 


Office  of  the  Bureau  of  Minfs, 
Toronto,  April  7,  1897. 


ARCHIBALD  BLUE, 

Director. 


^  Industries  and  Iron,  March  20,  1897. 


SECTION   I 


GENERAL    I  INTRODUCTION. 


The  past  year  furnishes  proofs  of  a  steadily  growing  interest  in  mining 
affairs  throughout  the  Province.  The  prospectors,  who  are  everywhere  the 
pioneers  of  the  mining  industry,  were  busily  employed  exploring  the  wilder- 
ness to  the  close  of  the  year,  regardless  of  the  heat  of  summer  and  the 
rigors  of  winter.  Owners  of  mining  locations,  too,  were  more  eager  than 
ever  hitherto  to  show  up  the  value  of  their  properties  by  development  work. 
There  was  also  apparent  a  greater  readiness  to  make  investments,  and  during 
the  latter  part  of  the  year  the  pagee  of  the  OtHcial  Gazette  were  crowded 
with  notices  for  the  incorporation  of  mining  companies.  The  list  following 
gives  the  names  of  the  several  companies  to  which  charters  were  issued,  the 
dates  of  incorporation  and  the  amounts  of   authorized  capital  : 


Kvitlencea  of 
progivsH  in 
ininiiiff  enter- 
prise in 
Ontarit». 


Names  of  Companies. 


The  Algoma  Copper  Minin?  Company,  Limited 

The  Algoma  Coal  Mining  C()mi)anv,  Limited 

The  Credit  l'\)ik8  Mining  and  Manufacturing  Company, 
Limited 

The  Empress  Gold  Mining  Company  of  Ontario,  Limited  . . 

The  Foley  Mines  Company  of  Ontario,  Limited 

The  Great  Northern  Mining-,  Exploration  and  Development 
Corporation  of  Ontario,   Limited 

The  Golden  Fissure  Mining  Company  of  Ontario,  Limit«^d. . 

The  Heather  Bell  Gold  Mining  Company  of  Toronto,  Lim- 
ited  

The  Lake  Harold  Gold  ^fines  Company,  Limited 

The  Lake  Harold  Gold  Mines  Company,  Limited 

The  Ontario  Mines  Development  Company,  Limited 

The  Princess  Gold  Mining  Company  of  Ontario,  Limited  . . 

The  Preston  Gold  Mining  Company  of  Seine  River,  Lim- 
ited   

The  Rainy  River  Mining  Company,  Limited 

The  Saw  Bill  Lake  CioH  Mining  Company,  Limited 

The  Seine  Manitou  Gold  Mining  Company,  Limit-d       

The  Standard  Mining  and  Development  Company  of  Ontario, 
Limited 

The  Trill  Mining  and  Manufacturing  Company.  Limited  . . 

The  Temiscamingue  Lithographic  Stone  and  Mining  Com- 
pany,  Limited 

The  Victoria  Mining  Company  of  Ontario,  Limited 

The  Western  Ontario  Mining  Company,  Limited 

The  Yum  Yum  Gold  Mining  Company  of  Ottawa,  Limited. 


Date. 


3l8t  March  . . . . 
30th  December. . 

14th  February.  . 
7th  Ft'bruarv  .  . 
25th  November  . 

L'nd  December  . . 
24th  December. . 

6th  November  . . 

12th  June    

9th  December  . . 

30thOctol)er 

2L&t  October 

4th  November  . . 
4th  November  . . 

26th  May   

9th '.September.. 


Capital. 


241  h  December. 
7th  .July 


20th  March  . . . 
2nd  December  . 
ISth  November 
24th  December. 


$  1,030.000 
1,000,000 

200,000 

100,000 

1,000,000 

47.0,030 
1.000,000 

1,000,000 
150,000 

i,ox),ooo 

.50.000 
500.000 

.50.000 

1,000.000 

100,000 

100,000 

.50<»,OO0 
1.000,000 

100.000 

450,000 

1,000.000 

1,000,000 


Incor|x)rati«>n 
of  mining 
cimpanies. 


The  total  amount  of  authorized  capital  is  $12,775,000,  and  all  excepting 
five  or  six  of  the  twenty-two  companies  incorporated  have  been  organize*! 
to  carry  on  operations  in  the  gold  fields  of  the  Province — prospecting, 
developing  and  mining.  Besides  these,  there  are  companies  formed  uode- 
the  Imperial  Joint  Stock  Companies  Acts,  one  or  two  of  which  brought  in 
large  sums  of  money  to  spend  in  opening  mine.s  and  the  erection  of  works  to 
treat  ores. 
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^.       ,  Many   people  of  small   means  have  been  led   to   invest  their  savings, 

guarding  of  a^d,  towards  the  end  of  the  year,  there  was  a  rush  for  shares  in  all 
kinds  of  mining  companies  in  and  out  of  the  Province,  some  or  which  were 
of  more  than  doubtful  substantiality.  Fortunately  the  excitement  did  not 
reach  a  serious  stage,  and,  under  the  new  statute  of  the  Legislature  for 
the  regulation  of  extra- Provincial  companies,  the  promoters  of  '*  wildcat  " 
schemes  will  find  that  before  stocks  are  sold  in  the  money  markets  here  some 
better  assurance  of  their  worth  must  be  given  than  a  gilded  advertisement  in 
a  newspaper.  Mining  stocks  may  be  as  safe  as  stocks  of  any  other  kind, 
yet  experience  everywhere  shows  that  there  is  a  temptation  to  exaggerate 
their  value,  and  that  gold  stocks  especially  have  a  glamour  to  draw  the 
unwary.  It  is  not  the  wealthy  classes  in  Enfi;land  as  a  rule  that  buy  mining 
shares,  and  those  who  have  suffered  most  severely  from  the  drop  in  South 
African  stocks  are  ones  who  could  least  afford  it.  There  is  great  need  of 
capital  in  this  country  to  build  up  mining ;  but  the  earnings  of  one  industry 
should  not  be  squandered  in  another,  and  prudent  measures  of  legislation 
skilfully  administered  may  give  valuable  service  in  even  so  delicate  a  matter 
as  the  investment  of  capital,  especially  when  the  bueiness  is  in  a  far-off 
field  and  carried  on  under  other  laws  than  our  own. 

Exploration  of  "^^^  great  expanse  of  the  mineral  bearing  formations  of  Ontario  makes  it 

the  mineral      certain  that  many  years  must  elapse  before  the  extent  of  its  mineral  wealth 

Ontario.  is  known.     Only  a  fraction  of  the  whole  area  has  yet  been  covered  by  the 

labors  of  the  explorer,   whose   efforts  are   circumscribed  by  the    want    of 

means  to  go  beyond  the  limits  of  the  most  accessible  regions.     It  appeared  to 

be  desirable  therefore  to  try  some  other  plan  for  furthering  enterprise,   if 

thereby  there  was  a  prospect  of  attracting  outside  capital.     An  opportunity 

of  this  kind  was  presented  last  summer,  when  a  proposal  came  from   an 

English  syndicate  to  explore  one  or  two  tracts  of  limited   area  concerning 

which   nothing  was  then  known,  and  to  provide  capital  for  working  mineral 

deposits   in   them    should  any   be  discovered.      At   that  time,   when   South 

Africa   was    being  shunned,   and   British  capital   was  flowing   into    British 

wSlfan^Eng-    Oolumbia   and    other   new  channels,   such    a   proposal    presented    merits  of 

lish  syndicate  exceptional  value,  and  the  terms  agreed  upon  between  the  Government  and 

under  license    the  English  parties  have  been  ratified  by  the  Legislature.     One  of  the  tracts 

of  occupation,   granted  under  a  license  of  occupation   lies  on  the  west  side  of  Lake  of  the 

Woods,  while  the  other  is  north  of  Rainy  lake,  the  two  having  an  aggregate  land 

area  of  46,000  acres.     The  license  is  for  a  period  of  three  years  from  the  first 

of  May  in  this  year,  and  under  the  terms  the  licensees  are  req  aired  to  expend 

in  actual  exploration,  development  and  mining  upon  the  lands  during  the  first 

year   $30,000,  during   the  second  $40,000,    and   during  the  third  $50,000; 

being  in  all  $120,000  ;  and,  by  way  of  security  to  carry  on  the  exploration,  a 

deposit  of    $20,000  has  been   made  to  the  credit  of  the   Commissioner   of 

Grown  Lands,  which  is  absolutely  forfeitable  in  default  of  such  expendituie. 

In  the  event  of  valuable  minerals  being  discovered  on  the  tracts,  locations 

may  be  granted    to  the  licensees  in  parcels  to   bi  selected   during   the  three 

years,  upon  the  usual  terms  cf  sale  or  lease  as   provided   in  the   Mines  Act, 

and  subject  to  all  other  conditions  of  the  Act  as  to  development  and  othof 


9 


wise.      For  the  purpose  of  exploring  these  concessions,  a  company  has  been 

incorporated  in  London  under  authority  of   the  Imperial   Companies  Acts, 

1862  to  1890,  and  with  the  title  of  the  Ontario  Government  Gold  Concessions,  "The  Ontario 

Limited,  with  a  capital  of  £80,000  stg  ,  which  has  for  its  directors  the  Hon.  Gold  Cone  b- 

C.  M.  KnatchbuU  Hugesson,  James  Reid,  formerly  of  Toronto,  and   Edward  "''"?,*'  L^"^'^- 

M.  Bovill.     The  shareholders  are  well  known  capitalists  of  London,  nearly 

all  of  whom  are  reputed  to  be  millionaires.     Should  their  venture  prove  to 

be  successful  it  will  no  doubt  lead  to  other  and  much  larger  investments  of 

British  capital  in  Ontario.     The  result  of  the  ex])loration8,  as  well  as  of  the 

experiment  itself,  will  be  awaited  with  interest  and  hope. 

Nearly  all  the  mining  regions  of  the  Province  are  far  removed  from  the  Government 
older  settlements,   and  therefore  are  out  of  reach   of  the   ordinary  highways  [he  mi^uimr 
of  travel  and  trathc.     It  is  an  expensive  business  to  build  roads  into  a  mining  industry. 
country  under  any  circumstances,  as  a  rule,    since  it  usually  abounds  with 
rocks  and  is  often  broken  by  lines  of  rocky  hills  or  low  mountains.      Kivers 
and  lakes  are  frequent  also,  and  to  cross  the  one  or  get  around  the  other  adds 
much  to  the  cost  of  road-building.     Then,   too,  it  ia  inevitable  that  in  a  coun- 
try where  the  mining  industry  is  in  the  early  stages,  one  road  may  havci  to 
be  constructed  a  number  of  miles  to  serve  only  one  or  two  mines,  so  that  the 
cost  may  seem  to  be  largely  out  of  proportion  to  the  service.     Yet  the  Gov- 
ernment has  not  been  unmindful  of  the  necessities  of  the  miner,  as  the  follow- 
ing record  of  twelve  years  will  serve  to  show. 

From  1885  to  1893,  or  during  the  period  of  operating  the  silver  miners 
in  the  townships  of  Gillies,  Lybster  and  Strange,  west  of  Fort  William,  there 
was  expended  on  a  main  road  from  Oliver  township  to  Whitetish  lake  and  on 
branch  roads  to  the  mines,  including  a  bridge  on  the  Kaministiquia  river, 
$43,423  ;  while  in  the  latter  part  of  the  same  period  $2,1G8  was  sppnt  in 
building  a  road  to  mining  properties  in  Dorion  township,  east  of  Port  Arthur. 
In  the  four  years  1891-94  roads  and  bridges  leading  out  to  mines  and  mining 
properties  were  built  in  the  Sudbury  di.strict,  between  Wahnapitae  and  Larch- 
wood,  at  a  cost  of  $9,723.  These  include  the  Wahnapitae  and  Larchwood 
roads,  roads  into  Fairbank  and  Trill  townships,  and  a  bridge  on  Vermilion 
river.  In  1887  a  road  was  built  from  Iviril  portage  14  miles  south  into  the 
township  of  Moss,  to  serve  the  lluronian  gold  mine,  which  cost  SS.I.IG.  In 
1889  the  first  road  in  the  Lake  of  th<'  Woods  region  extending  out  towards 
mining  locations  was  built  from  Kat  Portage  to  Matheson's  bay,  which  is  the 
winter  road  to  the  Sultana  mine.  The  work  cost  $2,200.  Nothing  further 
was  done  in  northwestern  Ontario  until  1894,  when  the  region  began  to  be 
actively  prospected,  and  since  that  time  several  important  works  have  been 
undertaken.  Among  these  are  the  Rossland  road,  east  from  Rat  l^ortage  : 
the  Shoal  lake  and  Bad  Vermilion  road,  north  from  the  Seine  river  ,  a  trail 
of  85  miles  from  Sand  lake  on  the  Port  Arthur,  Duluth  and  Western  Rail- 
way to  Hart  river,  which  empties  into  Kawawiagamog  lake  ;  a  trail  of  65 
miles  from  Ignace  station  on  the  Canadian  Pacitic  Railway  to  Sturgeon  Falls 
on  the  Seinft  river  :  the  cutting  out  of  26  portages  on  the  Atik-okan  and 
Seine  rivers,  an  important  canoe  route  to  the  gold  fields  ;  a  road  from  Jack- 
fish  bay  on  lake  Superior  towards  Long  lake,  to  serve  the  Empress  mine  and 
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other  properties  ;  a  trail  from  Minnehaha  lake  to  Manitou  lake  ;  a  trail  and 
portage  from  Ked  Paint  lake  towards  Sawbill  lake  ;  and  what  is  known  as 
the  Bigsby  island  and  Rat  Portage  road, — costing  altogether  $4,713. 

The  total  expenditure  by  the  Government  in  the  northern  districts  for 
roads  to  facilitate  mining  enterprise  during  the  twelve  years  1885-96  has 
been  $70,683.  For  the  year  1897  the  Legislature  has  made  appropriations  for 
mining  roads  which  aggregate  $35,600,  or  half  as  much  for  one  year  as  the 
whole  expenditure  for  the  past  twelve  years. 


Mining  'ands 
paf'^nted  in 
1896. 


SALE    AND    LEASE    OF    MINING    LANDS. 

The  number  of  patents  issued  in  the  Province  last  year  for  mining  lands, 
the  acreage  of  locations  and  the  price  paid  to  the  Treasury  therefor,  are  pre- 
sented in  the  following  table  : 


Districts. 


Rainy  River 
Thunder  Bay. 

Algoma    

Elsewhere 

Totals 


No.  of 
patents . 


129 
4 
1 
6 


140 


Acres. 


9,295^ 
463 
140 
835 


10,733^ 


19,073  30 

1,138  00 

420  00 

1,452  50 

22,083  80 


In  1895  three-fourths  of  all  the  patents  were  issued  for  locations  taken  up  in 
the  Rainy  River  district,  and  last  year  all  but  one-fourteenth  of  the  whole 
are  credited  to  the  same  district.  These  lands  are  almost  altogether  in  the 
gold  producing  regions,  and  as  a  result  of  some  very  promising  development 
work  the  rush  for  locations  in  the  last  two  months  of  the  year  was  so  great 
as  to  overtax  the  powers  of  the  Department  to  deal  with  them.  The  number 
of  patents  issued  was  41  more  than  in  the  previous  year,  the  area  of  lands 
sold  more  by  3, 033 J  acres,  and  the  price  paid  more  by  $6,215.80.  The 
average  area  of  locations  sold  last  year  was  76.67  acres,  whereas  in  1895  it 
was  65  62  acres  and  in  1894,  58.71  acres. 

The  next  table  gives  by  districts  the  number  and  acreage  of  mining  lands 
leased  during  the  year,  and  the  amount  of  the  first  year's  rental  paid  therefor 


Mining  linds 
leased  in  189G. 


Districts. 

No.  of 
leases. 

150 
8 
3 

161 

Acres. 

$     c. 

Rainy  River .    

12,392^ 
(>75| 
150 

12,753  04 

G75  25 

(59  35 

Thunder  Bay 

Elsewhere    

Totals 

13, 223  i 

13,497  64 

All  but  a  sixteenth  of  the  locations  leased  were  taken  up  in  the  Rainy  River 
district;  but  the  whole  number  is  14  less  than  in  the  preceding  year,  whih' 
the  area  is  less  by  1,860J  acres  and  the  rental  less  by  1426.36,  The  renta] 
paid  in  on  lands  previously  leased  was  |5,006  55,  being  $1,719.34  more  than 


in  the  previous  year.     The  total  receipts  from  sa'*R  nn'\  rentals  last  year  was 
$40,587.99,  as  against  $34,079.10  in  1895,  and  Ji?17,942.56  in  1894. 

Comparative  statistics  of   the  sales  and  rentals  of  mining  hnds  are  fur- 
nished by  the  next  table  for  the  five  years   1892-G  : 


Year. 

1892  ... 

1893  ... 

1894  .. 
1895 .... 
1896.... 

To-.als. 

• 

Locations  leaded. 

Rental  of 
lands 

previously 
leased. 

No. 

Acres. 

0,200 
4,370 
3,271 
7,720 
10.733.i 

15,273 
11,489 
7,040 
15, 8(;8 
22,084 

No.         Acres. 

1 

$    c. 

12,314  30 
11,9^3  90 
0,488  78 
14,924  00 
13,497  04 

05 
63 
40 
99 
140 

a. 

122 

00 

175 

101 

13,12ii 
13.040^ 
7,050i 
15,084 
13,223i 

003  00 
2, 7:- 5  80 
3,807  78 
3.287  10 
5,000  50 

407 

32,294^ 

72,360 

619 

61,527i 

59,158  68 

1 

15,440  30 

Compiralive 
statistics  of 
th«'  Hve  yi-ars 
1892-0. 


The  total  number  of  locations  sold  and  leased  as  mining  lands  in  the  tive 
years  U  1,026,  the  area  93,821  ^'  acres,  and  the  revenue  from  sales  and  rentals 
$146,958.98.  For  the  first  three  months  of  the  present  year  the  amount  paid 
into  the  Treasury  for  mining  lands  is  $72,387,  or  nearly  half  as  much  as  the 
receipts  of  the  five  years. 


BUTLDINIG    MATERIALS. 

No  improvement  is  yet  noticeable  in  the  production  of  building  materialp. 
On  the  contrary,  the  returns  made  to  the  Bureau  show  that  the  output  of  tie 
various  classes  of^works  is  steadily  diminishing,  and  that  large  numbers  of 
establishments  throughout  the  country  are  standing  idle  for  want  of  a  market. 
Indeed  it  is  becoming  increasingly  ditficult  to  procure  satisfactory  returnH  of 
any  of  the  works  employed  in  the  manufacture  of  building  materials. 

The  following  table  presents  the  statistics  of  the  stone  ([uarries  for  the 
3ix  years  1891-96  : 


V'ear. 

Value. 

Wages. 

1891      

1892   

1893 

$ 

1,000,000 
880,000 
721.000 

$ 

520.000 
730,000 
461.000 

1894    

554.370                   3.%.  700 
438,000                   296,000 
394,000                   273.000 

18S»5 

1896  

1 

Stiitisti'  «  of 
buiidintf 
stone,  rulib'e, 
tto. 


"No  work  done  during  the  year"  is  a  remark  accompanjing  many  of 
the  returns,  and  it  is  apparent  that  the  business  depression  has  told  heavily 
against  the  owners  of  stone  quarries  and  the  workmen  who  seek  employment 
in  the  quarries. 
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The  brick  yards  and  tile  yards  of  the  Province  have  a  like  tale  to  tell,  a& 
the  following  table  of  production  for  the  same  period  of  years  too  clearly 
shows : 


StatisticH  of 
common  brick 
and  drain  tile 
for  1891-96. 


Year. 

Brick,  M. 

Value, 

Tile,  M. 

Value. 

Wages. 

1891  

1892  

1893  

189i  

1895  

1896 

160,000 
175,000 
162,350 
131,500 
126,245 
105,000 

$ 

950,000 
980,000 
932,500 
690,000 
705,000 
577,000 

7,500 
10,000 
17,300 
25,000 
14,330 
13,200 

$ 

90,000 
100,000 
190,000 
280,000 
157,000 
144,000 

$ 

432,0C0 
445,000 
451,000 
388,000 
364,000 
306,000 

Pressed  brick,  roofing  tile  and  terra  cotta  statistics  are  given  in  the  next 


table 


Prefsed  brick, 

o 

and  terra 

cotta 


Year. 

Number. 

Value. 

1 
Wages. 

1891 

13,617,909 
22,048,000 
21,634,000 
25,456,000 
17,940,867 
12,201,0C0 

$ 

156,699 
259,335 
217,373 
286,230 
184,550 
129,845 

$ 

58,000 
88,865 
80,686 
95,400 
69,442 
60,824 

1892 

1893 

1894 

1895 

1896 

Pressed  brick  is  used  for  the  more  costly  structures,  but  notwithstanding- 
the  excellence  of  the  quality  produced  in  the  Province  it  is  obvious  that  for 
the  present  the  demand  for  it  is  falling  off.  When  business  revives,  however^ 
there  is  not  much  doubt  but  pressed  brick  will  come  extensively  into  use.  It 
may  be  observed  that  terra  cotta  includes  the  porous  variety,  used  in  the 
construction  of  fire-proof  buildings. 

The  statistics  of  lime  are  of  the  same  general  character  as  those  of  other 
building  materials.  The  following  table  gives  quantities,  value  and  wages 
paid  for  labor  for  each  of  the  six  years  1891-96  : 


Statistics  of 
lime  produc- 
tion for 
1891-96. 


Year. 

Bushels. 

Value. 

1 
Wages. 

1891 

2,350,000 
2,600,000 
2,700,000 
2,150,000 
2,090,0C0 
1,880,000 

300,000 
3f)0,000 
364,000 
28«  ,000 
280,000 
220,000 

$ 

110,000 
120,000 
122,000 
108,000 
104,000 
85,000 

1892 

1893 

1894 

1895 

1896 

Better  times  will  no  doubt  come  to  the  producers  of  building  materials 
when  business  revivep. 
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SUMMARY    OF    MINERAL    PRODUCTION. 


PrDduct. 


(Quantity. 


Building  stone,  rubble,  etc  .... 
Cement,  natural  rock  . . .  .barrels 

Cement,  Portland " 

Lime bushels. 

Drain  tile number . 

Common  brick " 

Pressed  brick,  plain " 

Pressed  brick,  fancy  ...      '* 

Roofing  tile 

Terra-cotta 

Sewer  pipe 

Pottery 

Petroleum   . . .  .imperial  gallons. 
Illuminating  oil  " 

Lubricating  oil  " 

All  other  oils  " 

Paraffin  wax    lb. 

Fuel  product    

Natural  gas 

Salt  tons.  ^ 

Gypsum       *' 

Calcined  plaster  " 

Graphite " 

Iron  " 

Nickel 

Copper    " 

Gold oz. 


60.705 

77,700 

1.880,000 

13,200,000 

105,000,COO 

10,774,400 

1, 256,000 

170,000 


27,380,588 

11,342,880 

2,283,047 

7,821,262 

1,532.671 


Totals. 


44,8;«; 

3,500 

700 

650 

28,302 

1,948^ 

1,868 

7,154 


Vah 


$ 

394,000 

44,100 

138,230 

220,000 

144,000 1 

577,000) 

88,946 

9,910 

6,800 

24,190 

49,875 

104.000 


EiMplityeB.'     Wagi'K, 


1,263,230^ 
204,946 
340,064  !^ 
76,250 
70.815  J 
276,710 
204,910 
10,500 
10,250 
13,000 
353,780 
357,000 
130 
12l,S48 


r,ooo| 

),6(K)j 


5,235,003 


7H0 

56 

120 

430 

1,850 


41 

12h 


351 


87 
173 


15 
126 

485 

1S9 


6,010 


273,000 
15,200 
48,400 
86,000 

306,000 


180     ;       60,824 


17,774 
39,000 


190,740 


47,527 
50,6.^iO 


2,250 
47,000 

217,151 

91,210 


1,521,726 


C^uantity  and 
value  of 
mineral  pro- 
duction in 
1896,  with 
number  of 
Workmen 
employed  and 
amount  of 
wages  pai  J 
for  labor. 


^   Net  tons  of  2,000  lb. 


14 


V  IT  K  I  F  I  E  1)     JJ  R  I  (J  K     1-'  O  K     STREET     PAVING. 


Qualities  of  The  use  of  vitrified  brick  for  street  paving  purposes   in  Ontario  is  still 

vitrified  brick  practically  confined  to  the  city  of  Toronto,  where  its  admirable  qualities  as 
material.  street  material  are  bringing  about  its  adoption  on  a  considerable  scale.     The 

cleanliness  and  smoothness  of  brick  pavements,  their  freedom  from  objections 
in  a  sanitary  point  of  view,  and  their  durability  when  made  of  tough,  non- 
absorbent  and  well-burned  brick,  are  recommendations  which  cannot  be  over- 
looked when  choice  is  to   be  made   of  paving  material.     The  more  general 
introduction  of  vitrified  brick  is  hampered  to  some  degree  by  the  cost  of  such 
pavements  here  as  compared  with  their  co&t  in  the  United  States.     In  the 
latter  country  brick  can  be  bought  at  works  of  wide  reputft  at  $8  per  thousand, 
whereas  the  cost  of  such  brick  laid  down  in  Toronto,  with  freight  and  duty 
added,  is  little  if  at  all  short  of  $16  per  thousand.     Native  Canadian  brick 
are  now  being  made  and  placed  on  the  market,  but  in  the  face  of  a  very  active 
demand  and  as  yet  little  competition  among  manufacturers,  it  is  not  surpris- 
ing to  find  that  the  cost  is  about  $14  per  thousand — just  sufficiently  below 
the  price  of  foreign  brick  to  prevent  its  impoitation.     It   may   be  expected 
that  as  the  industry  takes  root  and  thrives,  the  working  of  the  law  of  supply 
and  demand  and  the  increased  skill   and   experience  of  manufacturers  will 
permit  of  a  reduction  in  price  to  somewhere  near  the   American  level.     It  is 
to  be  borne  in  mind  however   that  the   manufacture  of  paving   brick  is  an 
industry  which  calls  for  the  expenditure  of  a  large  amount  ot  capital  in  the 
erection  of  plant,  and  frequently  also  for  the  outlay  of  no  small  sum  by  way 
of  experimental  treatment  of  clays  in  order  to  ascertain  the  best  mixtures  etc. 
Another  item  of  expense  which  is  heavier  in  Ontario  than   in  the   United 
States  is  the  cost  of  coal,  which  must  be  brought  from  the  latter  country,  and 
is  dearer  by  at  least  the  charges  for  freight  and  duty. 

The  large  area  of  cedar-block  pavements  in  Toronto  which  are  falling, 

and  in  many  cases  have  already   fallen,  into  decay,  demands  renewal  with 

material  of  some  kind.     Cedar  blocks  have  deservedly  gone  out  of  favor,  their 

sole  recommendation  being  the  cheapness  with  which  they  can  be  laid  down. 

Relative  c(  st    So  much  have  materials  and  labor  fallen  in  cost   that  block  pavements   can 

of  b  ock  and    j^q^  ^g  constructed  for  40  or  45  cents  per  square  yard  on  a  foundation  of 
brick  i)ave-  r  ^  j 

ments.  sand  or  gravel,  or  $1.25  per  square  yard  on  concrete.     The  cost  of  brick  pave- 

ment on  concrete  is  about  $1.60   per  square  yard,  yet  notwithstanding  the 
excess  in  cost  in  many  cases  of  street  renewal  brick   is  preferred  by  the  pro- 
perty owners  to  cedar  blocks.     In  1896  six  streets  were  paved  wholly  or  in 
part  with  brick,  the  total  area  being  13,756  square  yards,  at  an  average  cost 
of  $1.59  per  square  yard.     The  number  of  streets  paved  with  asphalt  waa 
three,  with  cedar  blocks  three,  with  macadam  five,  and  with  brick  on  gravel 
one  small  section.     In  1897  the  prospects  are  that  twelve  or  fourteen  streets 
Growing  uae    ^^^^  ^®  paved  with  brick.     As  in  1896,  the  streets  are  principally  short   resi- 
of  brick  fer       dential  ones.     The  bricks  used  were  nearly  all  Ontario  make,  the  product  of 
struction.         ^^^  Ontario  Paving  Brick  Company  of  Carlton,  and  of  the  Don  Valley  Pressed 
Brick   Company   of   Toronto,  principally   the  former,  a  short  description  of 
whose  works  was    iven  in  the   Report  of  the   Bureau   for  1895.     The    Don 
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Valley  Company  are  now  including  paving  brick  among  the  many  lines  of 
clay  goods  which  they  manufacture,  and  the  energy  and  resources  of  the  com- 
pany will  doubtless  enable  them  to  take  a  leading  place  in  the  industry. 

The  bricks  must  be  capable  of  standing  the  following  tests  prescribed  by  Toi-ts  pi^s 
the  city  engineer  :  for  absorption,  a  piece  broken  from  the  centr  •  of  any  brick,  brick, 
not  more  than  finch  in  thicknesp,  and  from  60  to  120  grammes  in  weight,  is 
to  be  thoroughly  dried  and  then  immersed  in  water;  after  being  in  the  water 
for  six  hours,  the  increase  in  weight  must  not  exceed  two  per  cent.  For 
abrasion  the  test  is  as  follows  :  Any  three  bricks  when  tumbled  in  an  iron 
rattler,  24  inches  in  diameter  by  3G  inches  in  length,  revolving  at  a  rate  of 
about  25  revolutions  per  minute,  must  not  lose  more  than  eight  per  cent,  of 
iheir  weight  after  1,500,  nor  more  than  twelve  per  cent,  after  3,000  revolu- 
tions. The  rattler  contains  when  making  this  test  200  lb.  of  east  iron,  in  100 
cubes  (with  the  corners  rounded  to  about  ]-inch  ladius)  weighing  two  pounds 
each. 

The  supply  of  paving  brick  from  the  local  works  is  quite  unequal  to  the  Demand  and 
demand,  and  this  inadequacy  is  calculated  to  decrease  the  rapidity  at  which  ""P^'^- 
the  change  from  wooden  block  to  vitrified  brick  pavements  in  Toronto  might 
go  on.     Time  and  the   enlargement   of  facilities   for  production   by  existing 
factories,  or  the  establishment  of  new  ones,  will  doubtless  provide  a  remedy. 

As  to  the  comparative  merits  of  Canadian  and  American  paving  briok,  <^'  J'ij:iTative^ 

•  1       1  1  /•       1  !•       mrrits  of  i  J  »i 

experience  with  the  native  article  has  been  too  short  to  enable  a  final  verdict  (\in  idian  v  d 
to  be  given.  It  must  be  remembered  that  the  first  streets  in  Toronto  to  l>e  {,ricit'^'^*°  * 
laid  with  Ontario  brick  were  paved  in  1895,  and  that  the  time  they  have  been 
in  use  has  therefore  not  been  sufficient  to  demonstrate  their  wearing  qualitic  p. 
It  may  be  said  however  that  so  far  their  behavior  has  on  the  whole  been  satis- 
factory, and  there  is  no  reason  to  doubt  that  with  increased  knowledge  of  the 
raw  material  with  which  they  have  to  deal,  and  increased  experience  in  the 
process  of  manufacture,  Ontario  makers  will  be  able  to  produce  brick  every 
\hit  as  handsome  and  durable  as  their  fellow  manufacturers  of  Ohio  or 
lllinoid. 

Certainly  there  is  every  reason  lor  desiring  to   see   the    industry    firmly  An  industry 
estal  light  d  in  ihe  Province.      It  is  one  that   places   at   the  cotninand   of  the  ^^' ),'*^.,,''''f'^^** 
public  a  paving  material   conferring  all  the   benefits  that  follow  in  the  train  ment. 
of  smooth,  solid  and  durable  streets,  and  is  calculated  to  add  much  to  the 
appearance  and  hejilthfulness  of  our  cities  and  towns,  and  consequently  to  the 
comfort  of  their  inhabitants  ;  while  at  the  same  time  it  is  an  industry  which 
from  its  nature   provides  employment   for  a   ccaximum  of   lal  or.      The  raw 
material,  clay,  possesses  in  itself  comparatively  little  value,  but  the  processes 
of  manufacture  are  such  as  to  call  for  a  great  deal   of  handling,  and   in   the 
main  by  grown  men,  for  wet  clay  and  finished  bricks  are  heavy  articles,  and 
require  strength  of  muscle  to  move  them.     The  clay  must  be  dug,  loaded  into 
carts  or  car?,  and   unloaded  at  the  grinders  or  dry  pans,  after  which  in  a 
modern  mill  it  is  forwarded  automatically  as  far  as  the  cuttingoff  tables  and 
l)ress  ;  then  the  green  bricks  mutt  be  wheeled  into  the  drying  chamberp,  after 
wards  piled  in  the  burning  kiln?,  and  subsequently  wheeled  from  the  kilns  to 
the  stock  piles.     A  very  large  part  of  the  value  of  the   finished   article  is 


Comparative 
statistics  of 
three  years. 
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represented  by  labor,  and  a  brickyard  is  no  place  for  boys  and  girls.  Many 
of  the  men  are  heads  of  families,  and  the  value  to  a  community  of  an  industry 
which  employs  adult  male  labor  almost  wholly  is  much  greater  than  that  of 
one  served  for  the  most  part  by  women  or  minors.  Very  few  industries 
would  give  better  or  more  profitable  employment  alike  to  native  capital  and 
labor  than  a  well  established  paying  manufactory  for  the  production  of 
vitrified  brick. 

NATURAL     ROCK     AND     PORTLAND     CEMENTS. 

The  number  of  works  employed  in  the  manufacture  of  natural  rock  and 
Portland  cements  was  the  same  in  1896  as  in  the  previous  year,  but  there  is  a 
satisfactory  increase  in  the  quantity  and  value  of  the  products.  Following 
are  the  statistics  of  this  industry  for  the  three  years  1894-6  : 


Schedule. 

1894. 

1895. 

1896.        j 

Natural  rock  cement — 

Number  of  works 

Number  of  workmen       

Wages  for  labor $ 

5 

63 
13,020 
55,323 
48,774 

3 
105 

31,858 
30,580 
61,060 

5 

45 
14,166 
^5,219 
45,145 

2 

129 

46,000 

58,699 

114,332 

5 

56 

15,200 

60,705 

44,100     ' 

2 

120 

48,400 

77,760 
138,230 

Product bbl. 

Value  of  product $ 

Portland  cement- 
Number  of  works 

Number  of  workmen 

Wages  for  labor $ 

Product bbl. 

Value  of  product $ 

The  increase  has  been  much  greater  in  Portland  than  in  natural  rock 
cement,  the  output  of  the  former  being  154  per  cent,  more  in  1896  than  in 
1894,  whereas  that  of  the  latter  has  been  less  than  10  per  cent.  The  price 
is  lower  than  in  1894,  Portland  cement  having  fallen  from  $2  to  $1.77,  and 
natural  rock  from  88  cents  to  72|  cents  per  barrel.  The  quality  of  both 
kinds  is  well  maintained,  and  the  fact  appears  now  to  be  generally  admitted 
that  the  Portland  cement  compares  very  favorably  with  the  best  of  the  same 
class  made  in  Europe.  The  manufacturers  however  are  not  yet  able  to  meet 
the  demands  of  the  home  market,  for  during  the  fiscal  year  ending  June  30, 
1896,  Canada  imported  210,095  barrels,  valued  in  the  Trade  returns  at 
$255,029.  But  extensive  additions  are  being  made  to  at  least  one  of  the 
plants,  and  the  output  of  Portland  cement  is  likely  to  be  very  considerably 
increased  this  year. 


PETROLEUM    AND     NATURAL    GAS. 

The  activity  that  was  apparent  in  the  petroleum  industry  in  1896,  as  a 
consequence  of  the  improved  market  for  crude  and  its  products,  did  not  lead 
to  any  material  increase  of  business  last  year — the  reason  being,  as  expressed 
by  one  of  the  leading  refiners,  that  *'  tariflF  uncertainty  retarded  developments." 
The  following  tables  give  the  statistics  of  the  industry  for  the  years  1895  and 


Rock  Dump  of  Cupper  Cliff  Mine  near  Sudbury, 


Roast  Heaps  at  Copper  Cliff  Mine. 


Kin.k  House  at  CopiHjr  Cliflf  Mine. 
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1896,  bas^d  on  returns  made  to  the  Bureau  by  the  five  refining  works,  the  Statistics  of 
•  quantities    being  imperial  gallons.     The  first  table  gives  the  crude  used  or  ti'ioi  m 'th.  ^^ 
treated  at  the  works  in  each  year  :  y^^^rs  1895  6. 


Schedule. 


Crude  used  for  fuel, gal 

Crude  distilled, '* 

Total  crude, " 


1895 


1896 


2,213,639    I     2,221,349 
25,223,785      25,159,239 


27,437,424      27,380,588 


The  total  value  as  crude  is  returned  by  the  refineries  at  SI, 230,704  for 
1895  and  .<^1,222,307  for  1896.  Statistics  of  distilled  products  are  given  in 
the  second  table  : 


Product. 

1896 

1896 

(Quantity. 

Value. 

Quantity. 

Value. 

Illuminating  oils,  gal . 
Tjiibriciitin^  oils        "  . 
All  other  oils,            "  . 
ParatHn  wax,             lb. 
Fuel  product 

10,924,826 
2,400,404 
7,081,717 
1,964,228 

S 

1,237,32S 

205,591 

285,308 

86,608 

79,589 

11,.S42,8S0 
2,283,047 
7,821,262 
1,532,671 

S 

1,263,230 

204,946 

340,064 

76,250 

70,815 

i 

Statistics  of 
relineiy  pro- 
ducth  in 
1895-6. 


The  total  value  of  refinery  products  in  1895  was  $1, 894, 424,  and  the 
industry  employed  in  the  works  an  average  of  355  workmen  whose  earnings 
were  $190,007.  In  189G  the  value  of  products  was  $1,955,295,  the  average 
number  of  workmen  employed  was  351,  and  the  earnings  of  labor  were  ^190,- 
740.  Thrre  are  increases  in  yield  and  value  of  illuminating  oils  and  all  other 
oils,  and  decreases  in  lubricating  oils  and  paralfin  wax,  but  the  net  increase  in 
values  is  $60,871. 

It  is  interesting  to  study  the  improvement  made  in  the  extraction  of  oils  percentage 
from  the  crude,  as  shown  by  the  percentage  of  products  in  the  following  table  "^  pmducta 
for  a  period  of  five  years  : 


Product. 

1892 

p.  c.  of 
crude. 

1893 

p.  c.  of 
crude. 

1894 

p.  c.  of 
crude. 

1895 

p.  c.  of 
crude. 

1896 

p.  c.  of 
crude. 

llluniinatinsr  oils 

Lubricating  oild 

All  other  oila 

Totals 

.S8.67 
12. .S5 
27.34 

.•^9.12 
12  45 
28  14 

41.10 
10.91 
30.45 

43.310 

9.510 
28.075 

45.084 

9.075 

31.087 

78. S6  ' 

79.71 

82.46 

80  895 

85.246 

In  those  five  years  an  increase  of  6.886  per  cent,  has  been  made  in  the 
proportion  of  oils  extracted   from  the  crude,  made  up  of  a  gain  of  6.414  per 
2  B.M. 
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Borings  in 

Essex. 


Record  of  rock 
drillings . 


Revival  of 
prospecting  in 
Bothwell. 


Producing 
wells  in  ]896. 


cent,  in  illuminating  oils  and  3.747  per  cent,  in  all  other  oils  exclusive  of 
lubricating  oils,  and  a  loss  of  3.275  per  cent,  in  lubricating  oils.  As  evidence 
of  the  use  of  successful  treatment,  these  statistics  are  very  gratifying. 

EXPLORATION     WORK     IN     KENT     AND     ESSEX. 

The  good  prices  of  crude  oil  led  to  a  large  increase  in  the  number  of  wells 
in  1895  in  the  Petrolia  and  Oil  Springs  districts,  and  also  to  exploration  for 
oil  in  other  parts  of  the  Province.  Several  wells  were  bored  near  the  lake^ 
shore  in  the  county  of  Essex,  in  one  or  two  of  which  small  shows  of  oil  were 
found.  On  Pelee  island  also  a  number  of  wells  were  drilled  and  oil  was  struck 
in  two  of  them.  These  are  on  the  farm  of  John  Finlay,  one  of  them  being 
750  and  the  other  764  feet  deep.  In  the  month  of  January  the  latter  was 
pumping  two  barrels  per  day  of  eight  hours,  and  the  former  (which  was 
finished  on  13th  November)  1 J  barrels  ;  but  it  is  stated  that  the  pressure  of 
gas,  which  is  about  200  lb.,  hinders  the  rising  of  oil  in  the  wells.  Samples 
of  the  rock  drillings  from  the  deep  well,  examined  by  Dr.  Coleman,  are 
described  as  follows. 

93—204  ft.,  bluish  gray,  effervesces  a  little  with  cold  and  more  with  hot  acid, 
impure  clayey  limestone  or  dolomite. 

450—500  ft.,  brownish  gray  dolomitic  limestone,  apparently  a  little  bitumin- 
ous. 

660  ft.,  brownish  gray  dolomite,  gypsiferous. 

710  ft.,  pale  brownish  yellow,  effervesces  somewhat  with  cold  acid,  maernesian 
limeetone  ;  also  gray  particles,  a  little  gypsum 

730  ft. ,  pale  brownish  and  white  ;  brownish  is  magnesian  limestone  without 
gypsum  ;  white  is  gypsum. 

740  ft.,  (powder)  pale  brownish  gray,  dolomite  and  some  gypsum. 

749  ft.,  (powder)  buff  magnesian  limestone  or  dolomite. 

755  ft.,  grayish  brown  sand,  dolomite,  no  gypsum. 

759  ft.,  brown  mg.  limestone,  bituminous,  no  gypsum,  a  calcite  crystal. 

761ft.,  brown  magnesian  limestone,  bituminous,  no  gypsum. 

764  ft.,  pale  gray  dolomite,  not  bituminous,  no  gypsum. 

In  the  early  years  of  the  '60s  the  region  of  Bothwell,  in  the  county  of 
Kent,  was  famous  as  an  oil  field,  and  scores  of  wells  there  were  large  pro- 
ducers ;  but  in  1866  nearly  all  the  wells  were  closed  down  and  the  field  was 
abandoned  for  the  more  promising  fields  of  Oil  Springs  and  Petrolea.  But 
the  improved  prices  for  crude  induced  a  few  operators  to  explore  the  Both- 
well  country  again,  and  last  year  many  farms  were  leased  as  oil  lands  and 
borings  were  commenced  at  a  number  of  points.  At  the  end  of  the  year 
there  were  35  producing  wells,  most  of  which  were  drilled  in  the  last  two 
months.  A  majority  of  these  are  on  the  north  side  of  the  river,  in  the  town- 
ship of  Zone,  and  two  or  three  in  Mosa,  but  a  considerable  number  are  south 
of  the  river,  in  Orford.  Borings  have  also  been  made  in  Aldborough  on 
what  was  supposed  to  be  a  continuation  of  the  oil-bearing  belt,  but  no  strike 
appears  to  have  been  made.  The  returns  made  by  owners  of  wells  show  that 
the  quantity  of  crude  oil  pumped  was  305,580  gallons,  valued  at  $12,734, 
while  the  railway  returns  give  a  total  shipment  of  62  carloads,  computed  at 
297,600  gallons.  Details  of  operations  as  gathered  from  the  principal 
operators  are  presented  below. 
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Carman  and  Fairbank  are  one  of  the  leading  firms  employed  in  operat-  Carman  aruJ 
ing  the  field.  Frank  J.  Carman  of  New  York  state  has  been  in  the  oil  ^'*"'^**^^ 
business  for  eight  years  in  Pennsylvania,  Ohio  and  Wyoming,  chiefly  as  a 
refiner.  He  came  to  Bothwell  early  in  189G,  and  spent  three  or  four  months 
collecting  data  of  the  field  and  studying  the  prospects.  Mr.  Woodward  of 
Petrolea  had  been  engaged  the  previous  year  looking  over  the  ground  also, 
and  the  discovery  of  oil  near  the  lake  shore  in  Dunwich  township  suggested 
the  idea  that  the  course  of  the  oil-bearing  arch  was  nearly  east  and  west. 
Mr.  Woodward,  with  some  Toronto  associates,  bored  a  well  on  lot  2  in  the 
first  and  lot  1  in  the  second  concession  of  Aldborough,  near  the  river  Thames, 
but  got  nothing.  The  record  proved  however  that  the  wells  were  sunk 
upon  low  points  of  the  arch,  which  suggested  to  Mr.  Carman  that  drillings 
should  be  made  further  west  along  the  line  of  the  arch.  Accordingly  he  com- 
menced to  bore  on  the  Goodyear  farm,  lot  7  in  the  eighth  concession  of  Zone. 
The  drift  had  a  thickness  of  180  feet,  composed  of  20  feet  sand  containing 
water,  30  feet  impervious  blue  clay,  30  feet  gravel,  sand  and  clay  forming  a 
hard  pan,  and  100  feet  gravel,  sand  and  hard  pan.  Below  the  drift  the  drill 
passed  through  33  feet  of  what  is  believed  to  be  Hamilton  shale,  and  then  for 
187  feet  through  lime  supposed  to  belong  to  the  Oorniferous  formation  A 
small  flow  of  oil  was  found  at  373  to  378  feet,  and  a  strong'  tlow  of  salt  water 
at  399  feet  in  a  loose  granular  limestone.  The  best  producing  band  is  five 
feet  of  the  lower  section  of  the  15  feet  ending  with  378  feet.  Samples  of  the 
drillings  from  this  well,  furnished  by  Mr.  Carman  from  the  base  of  the  shale, 
have  been  examined  by  Dr.  Coleman  who  reports  on  them  as  follows  : 

213-219  ft.,  bluish  gray  calcareous  shale.  Rec<^)ni  of  a 

219-225  ft.,  bluish  gray  limestone,  somewhat  bituminous,  ?T*'  mi"        ' 

225-253  ft.,  pale  gray  to  white  limestone,  with  parts  of  brachiopods  at  242-247  tt.  river   in  Zone. 

263-208  ft.,  bluish  gray  to  white  limestone. 

2(>8-278  ft.,  pale  brownish  gray  to  white  limestone. 

300-330  ft.,  grayish  white  limestone. 

33C-350  ft.,  grayirth  white  limestone,  with  bluish  gray  fragments  of  shale,  which  may 
be  accidental ;  brachiopods  at  310-34.")  ft. 

.%0-360  ft.,  brownish  wl\ito  limestone. 

36S-373  ft.,  yellowish  limestone.  > 

873-383  ft.,  brownish  yellow  limestone. 

383  388  ft.,  brown  dolomite. 

S0{J-898  ft ,  brownish  8andst«ine  with  calcareous  cement. 

398  399  ft.,  brown  sandstone,  well  rounded  grains. 

These  details  may  be  summarized  as  follows  : 
213  219  ft.,  bluish  gray  calcareous  shale. 
219-225  ft.,  bluish  gray  limestone. 

225-383  ft.,  pale  bluish  or  brownish  gray  to  white  limestone. 
383-388  ft.,  brown  dolomite  or  dolomitic  sandy  limestone. 
393-399  ft.,  brown  sandstone. 

The  break  in  the  series  from  278  to  300  feet  is  reported  by  Mr.  Carman 
as  showing  no  change  in  the  character  of  the  rock  ;  while  the  break  from 
388  to  393  ft.  is  stated  to  be  of  a  rock  identical  with  the  succeeding  five  feet. 
The  pay-streaks  in  this  well,  he  states,  are  at  373  to  378  feet  and  from  383 
to  388  feet.  Water  was  -struck  at  393  feet.  A  sample  of  drillings  from 
another  well  from  the  same  horizon  as  383-388  feet  is  found  to  be  a  fragile 
brown  dolomite,  or  dolomitic  limestone.       The  thickness  of    the  shale  was 
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found  to  vary  from  33  to  100  feet  in  the  several  wells  bored    by  Messrs. 

Carman  and  Fairbank,  the  variations  depending,  it  is  believed,  on  the  extent 

of  erosion. 

Evidences  of  In  certain  localities,  as  on  lots  6,  7  and  8  in  the  seventh  and  eighth 

glacfal*  river     concessions  of  Zone,  Mr.  Carman  discovered,  from  the  records  of  borings, 

revealed  by      evidence  of  a  pre-glacial    river  channel  in  the  shale  or  soapstone.     Across 
the  borings.  ,T  "i  p      ^  >       -  ii-  i 

the    lots    nimed  the  general  course  of    this  river  bed    is   east    and    west, 

with  a  north  and  south  bend  on  lot  7  in  the  seventh  concession,  but  the 
observations  have  not  been  careful  enough  to  indicate  the  way  in  which 
the  water  had  flowed.  The  channel  is  cut  through  the  soft  shale  into 
the  underlying  hard  limestone  and  has  a  breadth  of  about  250  yards,  with 
a  bed  sloping  from  both  banks  towards  the  middle,  where  in  places  the 
river  gravel  has  a  thickness  of  100  feet.  Mr.  Woodward  has  found 
evidence  of  a  similar  pre-glacial  river  near  Sarnia,  about  half  a  mile  east 
of  the  present  outlet  of  lake  Huron ;  and  borings  are  said  also  to  denote 
the  existence  of  a  large  river  bed  below  the  drift  near  the  shore  of  lake 
Erie  at  Port  Stanley.  But  without  fuller  proofs  by  borings  to  show  a 
continuous  channel,  it  would  be  premature  to  say  that  at  one  period  of 
their  history  long  past,  lake  Huron  was  connected  with  lake  Erie  by  a 
shorter  cut  than  the  St.  Clair  and  Detroit  rivers  afford. 
The  science  of  ^^  ^^®  early  days  of  the  oil  industry  in  Bothwell  there  was  no  science 

prospecting  ^q  direct  the  mind  of  the  oil  king  or  the  well  driller,  and  the  practice  com- 
monly followed  was  to  let  a  contract  at  a  certain  rate  per  foot  under  which 
borings  were  carried  down  until  oil  was  struck,  or  were  stopped  for  want  of 
funds,  or  were  abandoned  in  despair.  Now,  however,  the  aim  is  to  ascertain 
the  relation  of  the  oil-bearing  band  of  rock  to  sea-level,  and  to  be  guided 
thereby  in  sinking  new  wells — shutting  down  at  the  first  appearance  of  salt 
water.  There  may  be  only  one  producing  band,  or  there  may  be  two  or  more  ; 
but  whether  one  or  more  they  are  found  to  maintain  as  a  rule  a  uniform  rela- 
tion to  sea  level.  Acr:ount  has  to  be  taken  however  of  erosion  of  the  over- 
lying drift  by  water,  or  of  the  upper  rock  formations  by  water  or  glaciers,  and 
in  practice  the  most  reliable  rfaeasurements  are  made  from  the  surface  of  the 
uppermost  rock  that  is  free  from  erosion.  In  the  Bothwell  field  the  shale 
which  underlies  the  drift  is  found  to  be  of  very  unequal  thickness,  ranging  as 
Relationship  ^^*^*®^  above  from  33  to  100  feet,  and  therefore  in  delimiting  the  oil  field  by 
of  the  oil-  tracing  the  anticlinal  arch  measurements  for  sea  level  are  made  along  the 
to  sea  level,  surface  of  the  underlying  limestone.  Measurements  made  by  Mr.  Code 
of  Glencoe  show  the  levels  of  the  limestone  to  be  as  follows,  starting  with  the 
railway  track  at  Bothwell  station  as  691  feet  above  sea  level  :  On  lot  21  in 
River  Range,  Zone,  in  the  east  end  of  the  field  three  miles  southeast  from 
Bothwell,  420  feet.  South  of  the  last  half  a  mile,  on  lot  26  in  the  fifteenth 
concession  of  Orford,  430  feet.  On  lot  26  in  the  fourteenth  of  Orford,  438 
feet,  being  the  highest  point  ascertained  in  that  section.  Westward  from  the 
last  level  through  the  middle  of  the  river  lota  in  Zone,  the  elevation  runs  from 
440  feet  on  the  McRoberts  farm  in  the  neighborhood  of  the  old  Pepper 
well  (lot  19),  to  445  feet  on  lot  17  and  450  feet  near  the  graveyard  on  lot 
13.     On  lot  7  in  the  eighth  concession  of  Zone  it  rises  to  466  feet  and  then 
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begins  to  dip  rapidly  to  the  west  and  the  north.  On  lot  7  in  the  seventh 
it  dips  22  feet  towards  the  north*  in  220  yards  ;  and  the  greatest  dip  yet 
found  is  G3  feet  in  440  yards  from  the  middle  of  the  same  lot,  towardn  the 
west.  The  western  end  of  the  held  was  not  yet  prospected  at  the  end  of 
the  year  ;  but  from  lot  7  in  the  seventh  concession  of  Zone  to  as  far  east  as 
the  iron  bridge  on  the  Thames  (the  corners  of  Zone,  Mosa,  Aldborough  and 
Orford),  a  length  of  four  miles  by  a  breadth  of  half  a  mile,  its  limits  had 
been  pretty  carefully  ascertained.  In  this  territory  about  60  wells  were 
drilled  last  year,  of  which  40  have  shown  oil,  and  probably  only  half  of 
these  will  be  producers.  Messrs.  Carman  and  Fairbank  put  down  ten  wells, 
seven  of  which  are  producers,  and  all  of  them  on  one  lot,  7  in  the  eighth 
conceFsion  of  Zone.  One  of  these  began  to  be  pumped  in  August,  when  it 
produced  100  barrels  per  day,  but  it  dropped  rapidly  to  80  and  slowly  to  70, 
which  was  its  rate  of  production  at  the  close  of  the  year. 

The  Walker  Oil  and  Gas  Company  of  Walkerville,  organized  with  a  The  Walker 
capita]  of  8250,000,  was  engaged  steadily  last  year  leasing  lands  in  Zone  and  5jJ,'i*°^n^*" 
Orforil,  and  prospectins^  for  oil.  Six  drilling  rigs  were  employed  during  the 
summer  and  tall  and  twelve  wells  were  bored,  four  of  which  were  producing 
oil  at  the  end  of  the  year.  "When  no  difficulties  were  met  with,  wells  were 
completed  in  eleven  days  at  a  cost  of  about  8250,  but  owing  to  bouldrrs  and 
quicksand  in  the  drift  the  work  of  putting  down  the  drive  pi|>e  was  rendered 
very  uncertain.  Pipe  lines  were  laid  down  to  connect  the  producing  wells 
with  the  railway,  one  of  three-eighths  of  a  mile  from  the  Goodyear  and 
Marcus  farm?,  and  one  of  over  two  miles  from  the  Macdonald  and  Murphy 
farms — each  of  them  '21,  to  3  feet  under  ground,  or  below  the  frost  lino.  The 
company  had  secured  leases  on  1,864  acres  of  land,  being  20  lots  of  1,085 
acres  in  Zone,  six  lots  of  420  acres  in  Mosa,  and  six  lots  of  354  acres  in 
Orford,  the  terms  ranging  from  a  seventh  to  an  eighth  of  the  product  as  a 
royalty  to  the  owners. 

Alexander  Elliott  of  Bothwell  wus  one  of  the  first  to  begin  operations  Alexander 
after  the  revival  of  interest  in  that  field,  and  he  has  in  all  six  producing'  wells  Elliott, 
with  a  daily  output  of  50  Vjarrels.     They  are  all  near  the   Longwoods  road,  on 
the  Brewer,  Lutze,  Gesner  and  Sussex  farms. 

W.  H.  Ramsay  of  Olean,  N.Y.,  is  manager  in  Bothwell  of  the  American  American  Uil 
Oil  Company,  a  copartnership  of  seven  persons  all  residents  of  Olean.  He  ^on^P''*"y' 
came  to  Bothwell  early  in  September,  and  succeeded  in  securing  leases  of 
1,437  acres  of  land  in  Euphemia,  Zone  and  Aldborough,  embracing  26  lota 
and  part  lotf,  the  royalty  in  each  case  being  an  eighth  of  the  output  of  oil, 
work  on  six  of  the  properties  to  begin  within  two  months  and  on  the  rest 
within  a  year  from  the  date  of  lease.  One  well  was  put  down  on  lot  18  of  River 
Range  in  Zone  to  a  depth  of  402  feet.  A  small  show  of  oil  was  got  at  245 
feet  and  an  improved  show  at  358  feet,  at  which  the  yield  was  four  barrels  per 
day. 

The  Thomas  E.    Clarke  Company,   composed  of  Mr.  Clarke  of  Bothwell  xhomas  E 
and  a  London  syndicate,  ^have  acquired  70  acres  of  the  west  half  of  lot    17  in  Clarke  Com- 
the  River  Range  of  Zone,  and  have  bored  three  wells  thereon.     The  first 
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reached  392  feet,  and  after  being  shot  it  yielded  at  the  rate  of  four  barrels  per 
day.  The  second  was  drilled  to  390  feet  where  brackish  water  was  struck, 
but  at  355  feet  it  gave  a  flow  of  oil  estimated  at  two  barrels  per  day.  The 
third  well,  situated  near  the  first  but  nearer  the  river,  gave  practically  the 
same  results,  and  water  was  struck  at  385  feet. 

Martin  ^^^  ^f  the  most  active  drillers  in  the  field  is  Mr.  Martin  Woodward  of 

'Woodward.      Petrolea  who  has  had  a  long  experience  in  the  oil  business.     He  has  bored  a 
number  of  wells  on  both  sides  of  the  river  and  knows  the  ground  thoroughly 
and  has  a  careful  record  of  levels.     Speaking  of  the  experiences  of  a  genera- 
tion ago  he  said  :  *'  Men  did  not  understand  the  business  very  well,  and  often 
it  happened  that  when  fresh  water  and  salt  water  became  mixed  and  was 
changed  to  a  black  color  it  was  supposed  to  be  an  indication  of  oil.     We  know 
now  that  it  is  a  sign  of  a  defective  casing,  and  that  the  fresh  surface  water  is 
mixing  with  the  salt  water  from  below."     Referring  to  the  closing  down  of 
operations  thirty  years  ago  he  said  :     "  When  the  Fenian  raid  took  place  in 
June,  1866,  there  was  a  rush  of  Americans  across  the  border,  and  before  quiet 
and  confidence  were  restored  the  boom  in  Petrolea  caused  a  break  in  price  and 
crude  oil  fell  from  $10  to  50c.  and  even  25c.  per  barrel."     A  well  on  lot  20  in 
the  sixteenth  concession  of  Orford,  bored  by  Mr.  Woodward  in  November  for 
Messrs.  Whitman  and  Brinton  of  Findlay,  Ohio,  gave  the  following  log  : 
110  ft.  ciay  and  hard  pan. 
102  ft.  gravel  and  quicksand. 
50  ft.  soapstone  ;  show  of  oil  at  bottom. 
108  ft.  limestone. 
10  feet  soft  cutting  porous  limestone,  showing  oil. 
The  drill  was  stopped  at  380  feet  in  limestone,  and  on  2nd  December  a  pump 
was  put  in.     After  lifting  water  for  an  hour  oil  began  to  flow  and  in  eight 
hours  a  40-gallon  tank  was  filled.     The  well  is  claimed  to  go  50  barrels  per  day. 
C    t  of  sink-  ^^^'  Woodward  is  a  contractor  and   drills  a  well  usually  in  two  weeks* 

ing  oil  wells  time.  Some  contractors  work  by  the  day  of  12  hours  at  |10  to  $12  for  plant 
with  thirty  and  three  men,  and  others  at  a  rate  of  $1.25  per  foot ;  but  where  the  work  is 
years  ago.  carried  on  under  direction  of  the  owners  or  lessees  of  the  land  under  skilled 
management,  as  by  the  Walker  Oil  and  Gas  Company,  the  cost  of  drilling  a 
well  under  favorable  circumstances  is  $250.  Compared  with  modern  methods 
and  experiences,  the  following  terms  of  a  contract  made  thirty  years  as:©  Js 
instructive  and  interesting : 

Agreement  made  and  entered  into  this  fourth  day  of  January,  one  thoupand  eight  hundred 
and  sixty-six,  between  John  B.  Harrison  of  the  township  of  Zone,  in  the  county  of 
Kent,  contractor,  of  the  first  part,  and  George  Haight  of  the  village  of  Bothwell,  in  the 
coiinty  of  Kent,  gentleman,  of  the  second  part). 

The  said  party  of  the  first  part  in  consideration  of  the  payments  to  be  made  as  hereinafter 
mentioned  agrees  to  sink  or  put  down  an  oil  well  on  the  west  half  of  the  east  half  of  lot 
number  seven  in  the  seventh  concession  of  the  township  of  Zone,  county  of  Kent,  at  such 
site'as  shall  be  pointed  out  by  the  said  party  of  the  second  part.  The  said  well  at  the  rock  to 
be  not  less  than  seven  inches  in  diameter  in  the  inside,  an  to  be  lined  with  thin  iron  piping 
of  not  le:i8  than  the  above  size.  When  the  said  rock  is  reached  said  piping  to  be  well  soldered 
together  and  to  be  put  a  sufficient  depth  in  th(^  rock  so  as  to  entirely  shut  off  all  surface  drift, 
and  otherwise  to  make  a  good  and  perfect  hole. 

To  drill  a  hole  in  the  rock  to  the  depth  of  seven  hundred  feet  from  the  surface  (unless  oil 
in  paying  quantities  is  found  at  a  less  depth),  the  same  to  ba  not  loss  than  five  inches  in 
diameter  in  the  inside  and  to  be  made  perfect  in  every  particular. 
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The  party  of  the  first  part  is  to  fiirniHh  all  tools,  cables,  wrenches,  rope«,  pulleys  and 
other  implements  used  or  to  be  used  in  the  einkinp:  of  the  waid  well.  To  commence  the  sink- 
ing of  the  same  as  soon  as  the  derrick  is  in  a  sufficiently  advanced  state  to  permit  of  his  no 
doin^;  and  to  prosecute  the  same  with  all  diligence  and  vigor  unto  completion,  eitln-r  to  the 
depth  of  the  said  seven  hundred  feet  or  until  oil  in  paying  (luantities  is  found  if  tin-  latter 
occur  at  a  less  d**pth,  and  when  the  same  is  complete  in  accordance  with  the  above  terms  to 
delivc^r  the  same  and  all  other  machinery,  fixtures  and  fittings  used  in  the  jjutting  down  of 
the  same  in  good  and  i)erfect  order. 

It  being  understood  by  and  between  the  parties  htreto  that  the  party  of  the  second  part 
shall  furnish  an  engine  and  all  machinery  requisite  to  furnish  power  for  the  sinking  of  the 
said  well  in  the  rock  and  to  put  the  said  engines  and  machinery  in  good  working  order  ;  to 
supply  wood  and  water  for  the  said  engines  during  the  process  of  the  sinking  of  said  well  ; 
also  oil  for  lubricating  the  same  and  lights  for  paid  engine  house  ;  as  also  all  tubing  required 
for  the  said  surface  well  or  to  sliut  off  the  soapstone  in  case  the  same  is  required,  with  solder 
to  put  the  same  together  and  to  deliver  the  same  at  the  said  well  a  sufficient  time  before  being 
re(|uired  so  as  to  occasion  no  delay  in  the  sinking  of  said  well. 

In  consideration  of  the  sinking  of  said  well  in  strict  compliance  with  the  above  terms, 
the  party  of  the  second  part  agrees  to  pay  to  the  party  of  the  first  part  the  |>rice  or  sum  of 
two  dollars  and  seventy-five  cents  per  foot  for  each  and  every  foot  the  said  well  is  sunk  from 
the  suiface,  without  reference  to  surface  or  rock  drilling,  payments  to  be  made  as  follows: 
The  first  payment  to  be  made  when  the  said  well  is  sunk  to  the  depth  of  fifty  feet  fnun  the 
surface,  and  the  subeecjuent  payments  to  be  made  at  such  time  and  times  as  the  said  party  of 
the  first  part  shall  have  sunk  or  drilled  to  the  depth  of  fifty  feet  between  any  two  of  such 
payments,  and  each  of  puch  payments  to  l)e  in  amount  two- thirds  of  the  contract  price  imm- 
foot  for  each  foot  the  s.aid  well  has  been  sunk  between  any  two  of  the  same  ;  reserving  the 
said  one-third  of  the  whole  contract  price  per  foot  for  each  fot)t  until  the  said  well  is  sunk  to 
the  depth  of  seven  himdred  feet,  or  until  oil  in  paying  fpiantities  is  found  if  the  lattf^r  hhall 
sooner  happen  ;  and  the  said  well  and  all  other  machinery,  fixtures  and  fittings  are  delivered 
over  to  the  party  of  the  second  part  in  good  and  perft-ct  order  and  in  acconlance  with  the 
:ibove  terms,  when  the  said  balance  shall  be  paid  over  to  the  party  of  the  first  part. 

And  it  is  further  agreed  by  and  between  the  parties  hereto  that  in  case  any  delay  is 
occasioned  in  the  linking  of  said  well  by  neglect  or  avoidable  cause  of  the  party  of  the 
first   part,    and   the  j'arty  of  second  part  shall  leave  notice  in  writing  of  such  neglect  or 

lelay  where  the  said  well  is  being  sunk,  and  the  said  party  of  the  tirst  j^art  shall  n(jt  within 
four  (lays  thereafter  proceed  with  and  prosecute  the  sinking  of  said  well  in  strict  compliance 
with  this  contract,  then  and  in  such  case  it  shall  and  may  be  lawful  for  the  party  of  the 
second  part  to  enter  and  tak<j  popsession  of  the  said  well  and  to  employ  such  person  or  persoDs 
as  he  may  think  proper  to  comj^lete  the  same,  and  the  money  tl»en  du*-  to  the  party  of  the 
first  part  shall  be  forfeited  by  him  and  shall  be  held  as  liquidated  damages  for  such  neglect 

>r  delay. 

(Signed.)        Joiis  B.   Harhi.son. 
Witness :  D.  McCranky.  *'  Gkokuk  Haioht. 

These  terms  were  so  favorable,  old  timers  of  Bothwell  now  affirm,  that  in  a  cau.se  of 
many  cases  the  contractor  cased  off  the  oil  when  a  good  strike  wm  made,  in  ^*f'^T[!'^H't*l"'* 
order  that  he  might  increase  his  earnings  by  sinking  to  the  contract  depth, 
regardless  of  the  interests  of  "  the  party  of  the  second  part."  And  so  it  came 
to  pass  that  the  oil  field  became  in  time  Hooded  with  salt  water,  which  had  to 
be  pumped  out  at  heavy  cost  after  each  Sunday's  rest,  and  at  far  greater  cost 
if  for  any  cause  a  well  happened  to  be  closed  down  a  longer  time.  This 
was  one  of  the  causes  which  at  last  led  to  the  abandonment  of  the  field, 
according  to  the  story  of  Mr.  A.  W.  Newell  of  Bradford,  Pennsylvania,  who 
was  manager  of  the  largest  well  on  the  Thames  thirty  years  ago.  Mr.  Newell 
came  to  Bothwell  last  December,  led  by  reports  of  returning  prosperity,  and 
this  is  the  story  of  the  Pepper  well  as  he  gave  it  to  the  writer. 

•*  I  was  a  member  of  the  Pepper  Well  Oil  Company,"  Mr.  Newell  said,  Th-s^.ry  of 
•**  organized  at  Boston  to  operate  the  Pepper  well  south  of  Bothwell,  and  )  t*»9  P*  Pi^r 
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came  here  as  manager  in  1864.  The  sum  paid  for  the  property,  which 
included  thirty  acres  with  one  well  down,  was  $20,000.  At  the  time  I  took 
charge  it  was  not  producing  oil  in  paying  quantities.  Pumping  was  continued 
about  ten  days,  during  which  the  oil  came  in  spurts,  but  steadily  increasing 
in  flow.  The  output  was  kept  up  at  100  barrels  per  day  until  the  company 
leased  four  portions  of  its  lot,  and  when  wells  were  put  down  upon  them  our 
supply  fell  oft  to  40  barrels  per  day.  We  operated  the  well  until  some  time 
after  the  Fenian  invasion  of  1866,  but  that  disturbance  caused  a  large  number 
of  American  owners  to  desert  their  wells  and  leave  the  country,  and  as  the 
pumping  ceased  the  salt  water  steadily  rose  and  drowned  out  most  of  the 
wells  in  the  locality.  Ours  then  ceased  suddenly  to  produce.  There  was 
nothing  to  indicate  that  the  supply  in  the  rock  was  exhausted,  but  simply  it 
was  shut  oft  by  the  rising  waters.  I  left  the  country  some  time  in  1866,  and 
soon  after  the  company  dissolved.  I  returned  to  Bradford,  and  with  the 
experience  I  bad  gained  in  Both  well  was  able  to  go  into  the  business  success- 
fully there.  The  Pepper  well  was  afterwards  sold  at  sheriff's  sale  and  I 
bought  it  for  my  wife,  in  whose  name  it  now  is.  It  was  always  allowed  by 
the  refiners  that  the  quality  of  the  Pepper  well  oil  was  superior  to  that  of  all 
other  wells  in  the  field,  and  it  sold  at  50  cents  per  barrel  more.  The  usual 
selling  price  was  $6  per  barrel,  but  we  sold  as  high  as  $7.  I  was  third  owner 
of  the  Lancey  well  at  Petrolea,  which  was  reported  to  yield  4,000  barrels  per 
day^  but  I  never  got  a  dollar  of  it.  The  large  production  at  Petrolea  caused 
a  drop  in  crude  to  50  cents  per  barrel,  and  this  along  with  the  Fenian  trouble 
led  to  the  desortion  of  Bothwell.  I  never  saw  such  a  lively  time  as  at  Both- 
well  during  the  palmy  days  of  the  oil  business,  except  at  Petrolea." 

Following  is  a  list  of  the  producing  wells  in  the  Bothwell  field  at  the  end 

of  the  year  : 

No. 
Carman  and  Fairbank  of  Bothwell 10 

Alexander  Elliott  of  Bothwell 6 

Walker  Oil  and  Gas  Co.  of  Walkerville ' 6 

Grand  Rapids  Oil  Company 2 

John  Puddicombe,  jr.,  of  Bothwell   2 

Wright  and  Davidson  of  Detroit 2 

Whitman  and  Brenton  of  Findlay,  Ohio ' 2 

Emerson  Company  of  Chatham 1 

Gurd  and  Kippin  of  Petrolea 1 

American  Oil  Company  of  Olean,  N.  Y  .    1 

J,  R.  Menhinnick  of  London 1 

E.  C.  Lefevre  of  Bothwell 1 

Natural   Gas. 

The  statistics  of  natural  gas  in  Ontario  are  given  in  the  following  table 
for  the  four  years  1893-96  : 


Schedule. 

1893. 

1894. 

1895. 

1896. 

141 

276,710 
287i 
87 
47,527 

No.  of  i^roducin^  wells 

Value  of  gas  product   $ 

Miles  of  gas  pipe 

107 

238,200 

117 

110 

204,179 

im 

99 
53,130 

123 

282,986 

248 

92 

73,328 

Workmen  emi)loyed 

Wages  for  labor    $ 

59 
24,592 
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There  were  26  wells  drilled  during  the  year,  18  of  which  yielded  gas,  but  of 
the  total  of  141  which  are  gas-bearing  8  are  sealed  up  awaiting  a  market.  In 
the  Welland  field  as  in  former  years  the  bulk  of  the  gas  is  piped  into  Bulfilo, 
and  in  the  Essex  field  a  large  proportion  of  it  was  last  year  supplied  to  Dilioit, 
in  adoition  to  the  quantities  consumed  at  Windsor  and  Walkerville. 

The  town  of  Leamington,  in  Essex  county,  offers  a  good  illustration  of  ,,f  LeauiinK*' 

what  niay  be   done  by  utilizing  the  bounties  of  Nature  for  the  public  service.  ^*'"'  '"  ^''*''*'^ 
•'•'<=>  r  county. 

In  1892  the  Ontario  Natural  Gas  Co.  bored  a  well  in  Gosfield  township,   3 J 
miles  west  of  Leamine^ton,  and  a  flow  of  gas  was  struck  at  970  feet.     This 
proved  to  be  one  of  the  best  wells  in  the  district,  the  pressure  of  gas  in  it 
being  400  lb.  per  square  inch.      A  pipe  was  laid  to  connect  it  with  ihti  town, 
and  a  supply  service  was  put  in  under  arrangements  made  with  the  munici- 
pal council  as  to  rates  for  fuel  and  light.      For  cooking  stoves  the  rate  was 
$1.65  per  month,  for  heating  stovps  SI  90,  and  for  furnaces  $2.75  ;  only  one 
or  two  parties  took  gas  by  measure,  and  for  these  the  rate  was  12 J  cents  per 
1,000  cubic  feet.     This  service  was  continued  until  the  fall  of  1895,  when  a 
syndicate  of  citizens  undertook  to  drill  a  well  within  the  corpontion  limits  on 
the  understanding  that  the  town  would  take  it  over  if  gas  was  found.     The 
fcite  selected  was  at  the  foot  of  Erie  street,  on  the   lake  shore,  and  a  flow  of 
gas  was  struck  at  987  feet  with  a  rock  pressure  of  440  lb.  per  square  inch. 
The  town  thereupon  became  the  owner  of  the  well  at  cost  price,  which  was  a 
little  under  $2,000,   and  the  service  plant  was  purchased  from  the  Ontario 
Natural  Gas  Oo.   at  a  valuation  of   814,000.     A  second  well  was  bore  1  last 
year  at  a  distance  of  100  yards  from  the  first,  and  gas  was  struck  at  997  feet. 
The  two  hjive  a  capacity  as  tested   of  11  500,000  cubic  feet  per  day,  and  it  is 
estimated  that  the  consumption  does  not  exceed  150,000  cubic  feet  per  day. 
The  supply  ia  drawn  from  the  wells  alternately,  and  in  case  an  accident  occurs 
to  one  of  them,  or  its  regulator  requires  to  be  cleaned  out,  the  other  is  ready 
for  use.     Delivery  pipes  are   laid  on  nearly  every  street,   and  about  $6,000 
was  expended  on  extensions  during   ISOT)  and  1896.     The  total  number  of 
takers  in  the  first  of  these  years  was  389,  and  in  the  second  44.S,  including  a 
number  of  factories.     The  rates  are  slightly  lower  than  those  paid  to  the  com- 
pany, being  $1.50  per  month  for  cooking  stoves,  61. 75  for  heaters  and  82.50 
for  furnaces  ;  but  in  the  case  of  heaters  and  furnaces  the  charge  is  only  for 
seven  months  of  the  year,  any  gas  consumed  over  that  time  being  free.      The 
factories  and  mills  are  metred,  and  the  daily  cose  to  the  larger  establishmont.s 
runs  from  25  to  50  cents  per  day,  the  rate  being  five  cents  per  1,000  cubic  feet. 
When  gas  is  consumed  for   light   the   charge  is   1 6  cents  per  month  for  one 
burner,  15  cents  each  for  two,  and  14  cents  for  three  or  more,  being  the  same  as 
the  rates  charged  by  the  company.      For  the  care  of  the  wells  and  plant  only 
two  men  are  employed,  one  of  whom  attends  to  the  regulators  and  is  paid  >r)0 
per  month,  while  the  other  is  paid  81. 50  per  day  for  attendance  on  the  wells 
and  putting  in  services.     A  system  of  waterworks  was  established  in  1891,  Water  HuppJy 
when  a  well  was  bored  on  the  north  side  of  the  town  to  a  depth  of  47  feet  in 
the  drift.     The  drill  went  through  42  feet  of  clay  and  five  feet  of  hard-pan, 
when  it  dropped  two  or  three  feet  into  a  bed  of  fine  gravel  like  the  lake  shore 
sand.     A  7-inch  pipe  was  put  in,  and  the  water  has  been  ascertained  to  rise  1 2 
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feet  above  the  ground  level ;  the  capacity  is  over  30,000  gnllons  per  hour.  A 
second  well  was  bored  last  year  within  100  yards  of  the  first,  where  an  equally 
good  flow  was  obtained  at  the  same  depth.  Tests  show,  it  is  claimed,  that  the 
water  of  both  wells  is  absolutely  pure.  Waterworks  have  been  erected,  15 
miles  of  service  pipes  have  been  laid  down,  and  water  is  su[)plied  to  house- 
holders at  $5  per  annum.  Factories  are  supplied  free,  and  besides  gas  for  fuel 
at  the  nominal  rate  of  five  cents  per  1,000  cubic  feet,  they  are  exempted  from 
taxation  as  far  as  the  statute  allows  for  a  period  of  ten  years.  The  town  has 
a  thrifty  appearance,  a  number  of  manufacturing  establishments  have  been 
erected  recently,  many  of  the  dwellings  are  new,  and  daring  the  past  year  iOJ 
miles  of  sidewalks  of  gravel  and  Portland  cement  were  laid  down  at  a  cost  of 
$19,000,  charged  on  the  frontage  plan.  The  revenue  from  water  and  gas  is 
shown  in  the  following  table  for  the  last  three  years,  compiled  from  a  state- 
ment furnished  by  the  town  treasurer  : 


Kevenue  from 
water  and  gas. 


Schedule. 

1894. 

1895. 

1896. 

Water — 
No.  of  takers    

73 
210.36 

114 
667.95 

389 
2,317.33 

171 
786.49 

443 
8,344.23 

Receipts 

Gas- 
No.  of  takers      

....    .,.$ 

Receipts 

$ 

The  gas  works  were  opened  on  1st  October,  1894,  and  since  that  time  the 
receipts  from  them  have  been  an  important  source  of  the  town's  revenue. 
The  total  for  water  and  gas  last  year  was  $9,130.72,  and  has  sufficed  to  cut 
do\^n  the  rate  of  taxation  for  municipal  and  school  purposes  to  less  than  one- 
half  the  rate  of  1894.  In  that  year  it  was  25.3  mills  on  the  dollar,  in  1895 
it  was  23.9,  and  last  year  it  was  only  12.4  With  such  a  demonstration  of  the 
service  of  one  of  Nature's  bounties  at  home,  it  is  not  at  all  likely  that  the 
citizens  of  Leamington  will  favor  the  laying  down  of  pipe  lines  from  their 
wells  to  deliver  cheap  fuel  across  Detroit  river. 


CARBIDE    OF    CALCIUM. 

The  reception  ^^  ^^^  history  of  new  inventions  or  discoveries,  it  is  frequently  found 

tfons  hi  k"^^*^  ^^^^  ^^^^  expectations  held  at  first  on  apparently  tenable  grounds  have  been 
scientific  aere  slow  of  realization.  Difficulties  of  construction  or  of  treatment  prove  obsti- 
nate, new  problems  presented  by  the  application  of  new  methods  demand 
time  and  patience  for  their  solution,  and  unsuspected  obstacles  block  the  path- 
way to  complete  success  and  recognition.  If  the  machine  or  process  have 
general  merit,  however,  and  the  result  to  be  attained  from  a  general  intro- 
duction into  that  part  of  the  realm  of  arts  to  which  it  pertains  hold  out  suffi- 
cient hope  of  reward,  human  skill,  ingenuity  and  perseverance  may  be  relied 
upon  to  bring  it  to  the  necessary  degree  of  perfection.  And  in  this  age  of 
widespread  diffusion  of  scientific  and  mechanical  knowledge,  and  of  innumer- 
able trade  and  technical  newspapers  and  journals,  every  new   discovery  in 
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science  or  the  arts  is  seized  upon,  tested  and  developed  by  a  host  of  tireless 
workers  in  many  nations.  The  discovery  of  a  new  element  sets  a  thousand 
chemists  and  physicists  at  work  to  isolate  it,  examine  its  properties  and 
determine  its  affinities  ;  the  announcement  that  wood  and  human  flesh  and 
other  substances  long  believed  to  be  opaque  have  been  found  to  be  really  per- 
vious to  certain  kinds  of  rays,  enlists  a  host  of  eager  experimenters  in  the 
effort  to  ascertain  the  nature  of  the  new  agent  and  to  explore  the  frrsh  field 
of  research  which  has  thus  be^n  opened  ;  and  the  publication  of  the  fact  that 
a  method  has  been  found  of  producing  in  commercial  (juantities  the  raw 
material  for  the  synthesis  of  a  whole  series  of  useful  compounde,  and  the 
generation  of  an  illuminant  of  great  brilliancy,  is  the  signal  for  a  simultaneous 
attack  upon  the  properties  of  the  substance  and  the  best  methods  of  utilizing 
it  by  scientific  men  and  trained  observers  the  world  over.  The  multiplicity 
of  investigators  leads  to  a  speedy  elucidation  of  the  problems  involveii  ;  and 
this  is  the  return  which  the  world  is  reaping  from  the  scientific  ei'ucation 
now  everywhere  so  freely  provided. 

The  discovery  by  Mr.  T.  L.  Willson  of  a  method  of  producing  carbide  of  WillsonB 
calcium  by  the  fusion   of  coke  and  lime  in  an  electric  furnace,  which  was  pp.ducinp 

made  by  him  in  1892  and  patented  in  1894,  has  been  dealt  with  in  previous  carbide  ..f 

.  r  ^  ...  "'  calcium 

Reports  of  the  Bureau,  particularly  in  that  for  1894.     The  significance  of  the 

discovery  lay  in  the  fact  that  by  simple  contact  with  water  calcium  carbide 
gives  off  acetylene  gas,  at  once  a  powerful  illuminant  and  the  starting  point 
of  a  wide  range  of  possibilities  in  organic  synthesis.  The  material  is  scarcely 
acted  upon  by  other  agents,  but  readily  decomposes  and  is  decomposed  by 
water,  losing  its  lime  and  taking  up  the  hydrogen  of  the  water,  the  resulting 
compound  being  made  up  of  two  parts  of  carV>on  and  two  of  hydrogen, 
expressed  thus,  CoH-j.  The  building  up  of  other  substances  from  acetylene 
gas,  such  as  be  izine,  nitro-benzine,  aniline,  carbolic  acid,  ])icric  acid,  ethylene, 
ethane,  alcohol,  and  even  sugar,  is  as  yet  a  matter  for  laboratory  experiments 
rather  than  for  commercial  practice,  and  it  is  in  the  role  of  an  illuminant  that 
the  gas  is  of  present  and  pressing  importance.  When  collected  in  a  suitable 
holder  and  delivered  to  proper  burners,  acetylene  is  one  of  the  most  brilliant 
illuminating  agents  yet  discovered.  The  light  has  not  the  glare  of  the  arc 
lamp,  or  the  rt'ddish  glow  of  the  incandescent  loop,  and  the  flame  in  color  and 
temperature  is  specially  grateful  to  the  eye.  Tests  have  shown  that  it  pos- 
sesses about  twelve  times  the  illuminating  power  of  good  coal  gas,  while  pro- 
ducing, for  equal  quantities  consumed,  decidedly  lesa  heat.  It  can  be  li(|uefied, 
too,  by  pressure  or  cold,  and  thus  rendered  highly  portable  and  available  for 
use  in  lighting  railway  cars,  etc.  Given,  then,  a  substance  automatically 
producing  so  high  a  quality  of  gas  by  mere  contact  with  water,  the  expecta- 
tion was  not  unnaturally  entertained  that  the  new  illuminant  would  at  once 
enter  upon  a  career  of  unlimited  usefulness. 

HINDRANCES    TO    8  I' K  K  I)  Y    .ADOPTION. 

So  far  how  ver  the    adoption  of   the   light  has  been   by  no   means  so 

.general  as  was  at  first  anticipated.      Several   reasons  have  contributed  to  this. 

Those  arising'from  difficulties  connected  with  the  generation  and  use  of  the 


them. 
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Some  difficul-  g^s  are  thus  stated  by  a  writer  in  a  recent  periodical :  "  Corrosion  in   the 
ties,  and  metal    fittings   and  connections,  with  the    formation  of  metallic   acetylides, 

overcome  became  apparent.  The  generator  often  became  highly  heated,  and  the  tem- 
perature did  not  always  diminish  upon  the  stoppage  of  the  water,  nor  did  the 
formation  of  gas  cease.  The  burners  became  choked,  and  the  illuminating 
power  of  the  gas  varied,  and  altogether  the  results  of  experience  showed  that 
much  was  yet  to  be  learned  about  the  generation  and  use  of  acetylene. 
Added  to  this  came  the  fear  of  explosions  ;  particularly  with  the  liquefied 
gas  several  dangerous  and  some  fatal  accidents  occurred,  rendering  it  evident 
that  the  new  illuminant  needed  thorough  investigation  "^ 

Extensive  experiments  made  by  French  and  other  scientists,  notably 
by  M.  Pictet,  have  however  thrown  so  much  light  upon  the  difficulties 
encountered  in  the  use  of  the  gas  and  the  means  to  be  taken  in  order  to  over- 
come them,  that  it  seems  no  longer  doubtful  that  acetylene  will  take  its  place 
as  a  "  safe,  successful  and  economical  illuminant."  Pictet's  investigations 
showed  that  the  generation  of  acetylene  by  adding  water  to  calcium  carbide  in 
closed  vessels  from  which  the  gas  cannot  escape  may,  by  liberation  of  latent 
heat  and  accumulation  of  gas,  bring  about  temperatures  and  pressures 
sufficiently  high  to  cause  disastrous  explosions.  By  providing  capacity  for 
holding  the  maximum  production  of  gas,  or  by  the  use  of  suitable  safety-valve 
or  relief  chambers,  undue  pressure  may  be  guarded  against.  Rise  of  tempera- 
ture to  a  dangerous  point,  too,  may  be  prevented  by  employing  coils  of  pipe 
containing  cold  circulating  brine  which  carries  off  the  surplus  heat,  or,  more 
easily  still,  by  immersing  the  carbide  in  a  quantity  of  water  large  enough  to 
absorb  the  heat  as  it  is  given  off,  the  supply  of  water  being  renewed  at  suit- 
able intervals.  The  practice  of  generating  the  gas  by  bringing  large  masses 
of  calcium  carbide  into  contact  with  small  quantities  of  water  is  one  undoubt- 
edly attended  with  risk,  owing  to  the  heat  evolved  during  the  operation. 
Impurities  found  in  acetylene  are  ammonia,  sulphuretted  and  phosphoretted 
hydrogen  and  carbonic  oxides,  of  which  the  first  named  is  very  objectionable, 
owing  to  the  fact  that  it  greatly  promotes  the  formation  of  fulminating 
acetylides  of  copper  when  the  gas  containing  it  comes  in  contact  with  that 
metal  or  an  alloy  of  it.  These  compounds  are  very  explosive  under  the  influ- 
ence of  shocks  or  slight  elevations  of  temperature.  When  acetylene  is  gener- 
ated in  an  excess  of  water  nearly  all  of  the  ammonia  and  much  of  the  sul- 
phuretted hydrogen  are  taken  up,  and  the  gas  is  consequently  much  purer 
and  safer  than  when  produced  in  any  other  way.  It  may  be  still  further 
purified  and  the  entrained  moisture  removed  by  dessicating  materials,  after 
which  the  gas  will  no  longer  attack  copper,  or  foul  the  tubes  or  burners, 
and  will  give  uniformly  its  maximum  illuminating  effect.  "  Against  such 
acetylene,"  says  the  writer  already  quoted,  *'  there  is  no  reasonable  objection 
on  the  score  of  danger.  It  is  probably  no  more  poisonous  than  ordinary 
illuminating  gas,  while  its  characteristic  odor  causes  leaks  to  be  readily 
detected.  A  number  of  experiments  by  Vieille  and  Berthelot  have  demon- 
strated that  at  atmospheric  pressures  a  decomposition  originated  at  any  point 

]  History,  Status  and   Possibilities  of  Acetylene,    by   Hiiiiry  Harrison  Suploe,    in  The^ 
Engmeenng  Magazine  for  August,  1897,  p.  7*J0. 
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is  not  propagated  throngh  the  mass  of  the  gas.  Neither  a  spark,  an  explosion 
of  fulminate,  or  direct  contact  with  flame  causes  any  action  beyond  the 
immediate  vicinity  of  the  heat.  When  however  the  gas  is  subjected  to  a 
pressure  greater  th^n  two  atmospheres,  it  exhibits  all  the  properties  of  an 
explosive  mixture ;  hence  the  danger  line  is  clearly  and  definitely  marked* 
Mixtures  of  acetylene  are,  or  are  not,  explosive  according  to  the  proportions 
of  the  two  components,  the  limits  being  between  three  of  gas  to  one  of  air,  up 
to  twenty  of  gas  to  one  of  air,  this  being  a  somewhat  wider  range  than  is 
found  with  ordinary  illuminating  gas  ;  with  the  care  now  taken  against 
approaching  leaks  with  lights,  there  is  no  greater  danger." ^ 

Acetylene  can  be  readily  liquefied  by  pressure  and  cold,  being  reduced  to  Proj>ertie8  of 
the  liquid  form  at  the  freezing-point  by  a  pressure  of  twenty  one  and  a  half  ^u*^^'^°V^ 
atmospheres.     At  62***  Fah.  liquid  acetylene  occupies  only  one  four-hundredth  fonn. 
the  volume  of  the  gas,  hence  attempts  were  quickly  made  to  utilize  it  in  this 
form  for  such  purposes  as  the  lighting  of  railway  carriages,  the  only  apparatus 
required  being  a  reducing  valve  to  maintain  a  uniform  pressure  of  two  to  four 
inches  of  water  on  the  main  leading  to  the  burners.     Several  explosions  result- 
ing in  loss  of  life  at  Berlin,  Paris  and  New  Haven  took  place  however  wht  n 
cylinders  containing  the  liquid  acetylene  were  brought  into  play  for  this  object. 
Further  investigation  into  the  cause  of  these  explosions  showed  that  not  suili- 
cient  room  had  been  allowed  for  the  expansion  ot  the  liquefied  gas  under  the 
influence  of  an  increase   in  temperature ;  in  other  words,  that  the  cylinders 
were  too  full.     Liquid  acetylene  is  an  extraordinarily  expansible  fluid.     One 
volume  of  it  at  32^  Fah.  becomes  1.07  volumes  at  62®,  and   1.24  volumes  at 
96*^,  thus  expanding  nearly  one-fourth  of  its  original  volume  at  the  tempera- 
ture of  a  midsummer  day.      Full  provision  for   this  property  of  expansion  is 
made  when  the  cylinders  are  not  filled  to  more  than  one-half  their  capacity, 
and  cylimlers  so  tilled  have  been  subjected  by  M.  Pictet  to  the  temperature  of 
boiling  water  without  any  untoward  result.     If  this  precaution  be  neglected, 
and  the  cylinder  containing  the  liquid  acetylene  be  exposed  to  a  degree  of  heat 
suflficiently  great,  the  enormous  force  put  forth  by  the  expanding  liquid  will  not 
only  rupture  the  vessel  but  will  set  free  the  liquid  itself  at  a  pressure  almost 
equal  to  that  exerted  by  exploding  gun  cotton.     Acetylene  in  the  form  of  a 
liquid  and  acetylene  in  the  form  of  a  gas  are  two  different  things   however, 
and  the  dangers  connected  with  the  licjuid  should  not  be  confounded  with  any 
supposed  dangers  connected  with  the  gas  at  ordinary  temperatures.     It  has 
been  proposed  by  MM.  Claude  and    Hess  of   Paris  to  store  acetylene  in  small 
bulk  by  dissolving  the  gas  in  acetone,  a  liquid  which  possesses  the  property  of 
absorbing  at  atmospheric  pressure  thirty-one  times  its  own  bulk  of  the  gas. 
The  acetylene  is  dissolved  under  pressure,  and  is  given  off  again  on  the  prets- 
ure  being  relieved.     This  method  is  devoid  of  danger  when  the  pressure  under  ^^^  Bpheres 

which  the  gas  is  dissolved  does  not  exceed  ten  atmospheres  ;  but  beyond   this  ^'^  utility  for 

.  r   ,■       •     acetylene. 

point   the  solution  begins  to  partake  of  the  nature  and  properties  of  liquid 

acetylene,  and  must  be  handled  in  the  same  way.     Among  the  numerous  fields 

for  the  employment  of  liquefied  acetylene  Prof.  A'ivian  B.  Lewes,  a  recognized 

English  authority  on   the  subject  of  gas,  has  pointed  out  that  one  afforded  by 

■^H.  H.  Suplee,  in  The  Kugineerintf  Magazine  for  August  1897,  pp.  792-3. 
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bhips,  buojs,  lighthouses  and  naval  appliances  generally.  He  says  :  "When 
it  was  considered  that  a  cylinder  holding  one  cubic  foot  of  the  liquefied  gas 
would  supply  a  burner  giving  a  light  of  32  candles  for  400  hours,  it  was  evi- 
dent that  there  were  great  possibilities  for  it  in  the  future  on  ships  and  yacht* 
For  lights  at  not  fitted  with  the  electric  light.  With  a  proper  and  special  arrangement,, 
highly  efficient  gas  engines  could  be  driven  by  it,  and  in  small  atmospherio 
burners  it  gave  a  flame  of  very  high  temperature ;  so  that  it  was  by  no  meana 
impossible  that  the  twentieth  centuiy  might  see  a  high  speed  torpedo  boat 
,  driven  by  an  acetylene  engine,  with  an  acetylene  search  light  and  an  acety- 
lene cooking  stove,  while  some  might  even  add  to  the  equipment  an  acetylene 
torpedo,  as  a  most  effective  '  Sprengel '  explosive  might  be  made  from  liquid 
acetylene  and  chlorate  of  potash.  These  were  dreams  of  the  future,  but  there 
were  certain  spheres  of  utility  ready  for  acetylene  in  which  no  plea  of  danger 
could  be  urged  against  its  adoption.  The  first  of  these  were  floating  buoys. 
At  the  present  time  there  were  four  methods  by  which  these  could  be  lighted  : 
(1)  electricity,  (2)  compressed  oil  gas,  (3)  compressed  coal  gas  enriched  by 
gasoline,  (4)  Wigham's  oil  lamps.  With  electricity,  the  chance  of  conducting 
wires  being  fouled  by  an  anchor  or  dredge  always  existed  ;  the  compressed  oil 
gas  needed  a  small  gas  works  and  compressing  plant ;  compressed  coal  gas  and 
gasoline  enrichment  demanded  the  latter,  if  not  the  former  ;  while  Mr.  Wig- 
ham's  oil  lamps  stood  out  as  being  both  good  and  economical.  There  was  room 
however  for  acetylene  for  this  purpose,  and  a  cylinder  of  liquid  acetylene  hav- 
ing a  capacity  of  1.75  cubic  feet,  fitted  with  a  reducinfij  valve,  and  stored  in 
the  bottom  of  the  buoy,  would  give  a  clear  white  light  of  32  candles  for  one 
month,  and  in  cost  would  even  now  be  about  equal  to  compressed  oil  gas  giv-^ 
ing  the  same  amount  of  light.  If  legal  restrictions  should  prevent  liquid* 
acetylene  becoming  a  commercial  commodity,  then  compressed  acetylene  gas. 
in  cylinders,  of  the  Pintsch  or  Pope  pattern,  could  be  effectively  used,  the 
gas  giving  a  candle  power  three  times  as  high  as  the  best  freshly  pumped  oil 
gas.  For  such  purposes  as  buoy  lighting  and  for  use  in  lightships^  the  cylin-^ 
ders  of  liquefied  acetylene  seem  to  be  especially  adapted,  while  the  still  more- 
important  function  of  an  auxiliary  light  for  use  in  lighthouses  would  be  best 
carried  out  with  the  uncompressed  gas.  For  lighthouse  use  the  apparatus^ 
would  be  so  rapid  in  action  that,  even  with  the  holder  empty,  gas  could  be 
made  and  the  lantern  burning  within  a  very  few  minutes  of  the  breakdown 
of  the  electric  apparatus."  ^  In  the  important  point  of  penetrative  power> 
Prof.  Lewes  found  by  experiment  that  the  light  given  by  acetylene  ranked 
higher  than  that  of  the  electric  arc  or  incandescent  gas,  but  slightly  below  oil 
and  coal  gas,  the  percentage  of  light  absorbed  in  a  fog-solution  employed  being 
fts  follows : 

Coal  gas 4*7. ./    :.; 11.1 

Oil  gas 11.5, 

Acetylene  14.7 

IncandeBCent  eras  (Welsbach)   20. 8 

Electric  arc    26 . 2 

A  minor  but  important  use  to  which  calcium  carbide  might  be  put  is  the 

?4^^?^?^^  ^"  "Acetylene  Gas  and  its  Probable  Future  Afloat  "  before  the  Institution  of 
Naval  Architects,  8th  April,  1897,  Scientific  American,  14  August,  1897. 
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manufacture  of  signal  lights  for  use  at  sea.  This  depends  upon  the  presence 
in  the  calcium  carbide  of  a  certain  proportion  of  calcic  phosphide,  occuning  as 
an  impurity  in  some  specimens  of  the  material  made  on  the  continent  of 
Europe.  On  contact  with  water,  the  calcic  phosphide  gives  off  sutlicient  spon- 
taneously inflammable  phosphuretted  hydrogen  to  ignite  the  acetylene  evolved 
at  the  same  time.  If  cartridges  such  as  those  used  for  the  Holmes  lights  were 
filled  with  a  mixture  of  calcium  carbide  and  calcium  phosphide,  they  would  on 
being  placed  in  water  give  oil' a  mixture  of  acetylene  and  phosphuretted  hydro- 
gen which  would  at  once  ignite  on  coming  into  contact  with  the  air,  and  could 
with  great  advantage  be  employed  to  indicate  the  position  in  the  water  of  life 
belts,  torpedoes,  etc.  Such  a  candle,  if  attached  to  the  life  buoys  (lung  over- 
board at  night,  would  not  only  guide  a  swimmer  to  the  buoy,  but  also  mark 
the  direction  in  which  the  ship's  boats  had  afterward  to  proceed. 

Constant  experimenting  with  acetylene  is  still  being  carried  on,  especially  Kxi)erimenta- 
in  England  and  continental  Earope,  where  very  great  interest  has  been  aroused  ''"°' 
in  the  subject,   to  determine  the  properties  and  behavior  of  calcium  carbide 
and  acetylene  under  all  circumstances,  and  also  to  perfect  the  most  Huitable 
and  economic  generating  apparatus,  many  types  of  which  have  already  been 
inven':ed. 

THB    COMMERCIAL     OUTLOOK. 

The  question  has  also  its  commercial  side — an  all-important  one  in  this  o^, 

^  »  1  he  commer- 

age  when  tine  theories  and  glowing  proniifie.s  are  brought  to  the  test  of  deVjit  ci.il  Hide  <>f 
and  «a-edit.  If  acet}'lene  cannot  give  as  good,  as  safe  and  as  cheap  a  light  as 
coal  or  water  gas  at  the  same  price,  its  chances  of  coming  into  general  use 
are,  to  say  the  least,  problematical.  The  raw  materials  of  calcium  carbide 
are  of  the  commonest  and  cheapest  kind,  being  nothing  more  costly  than 
powdered  coke  and  lime,  but  the  degree  of  heat  required  for  their  fusion  is 
very  great,  and  can  only  be  attained  in  the  arc  of  the  electric  furnace.  Heat 
is  but  a  form  of  force,  and  the  amount  of  power  required  to  operate  an  elec 
trie  furnace  and  produce  a  temperature  sulKciently  high  to  effect  the  chemical 
combination  of  carbon  and  lime  is  correspondingly  great.  Electricity  can  be 
generated  by  the  combustion  of  coal  through  the  intervention  of  the  steam 
engine,  but  this  method  of  obtaining  power  cannot  compare  in  economy  of 
cost  with  that  aff'orded  by  the  falling  of  water,  especially  in  large  bodioa  and 
from  considerable  heights.  Cheap  power,  which  is  an  essential  in  the  pro- 
duction of  calcium  carbide,  can  in  fact  be  obtained  only  from  waterfalls  ; 
hence  all  the  plants  which  have  been  put  up  for  its  manufacture  are  situated 
where  such  power  is  available.  In  America  the  existing  manufactories  are 
at  Niagara  Falls,  N.Y.,  Lockport,  N.Y.,  and  Merritton,  Ontario,  and  in 
Europe  at  Neuhausen  on  the  Rhine,  at  Froges,  and  at  the  Falls  of  Foyers 
in  Scotland,  at  all  of  which  places  the  energy  contained  in  falling  water  is 
used  in  the  generation  of  the  necessary  current  of  electricity.  The  minimum 
theoretical  amount  of  power  required  to  produce  the  heat  for  the  production 
of  one  pound  of  calcium  carbide  per  hour  is  2.02  horsepower.  A  *vater 
privilege  of  2,000  horsepower  would  therefore,  presuming  no  energy  what- 
ever was  lost  or  wasted,  be  capable  of  yielding  rather  less  than  twelve  tons 
of  the  carbide  per  twenty-four  hours.     In  practice  of  course  the  output  would 
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be  much  smaller,  probably  one-half  to  three-fourths  of  the  maximum.  It  can 
be  readily  seen,  then,  how  important  an  item  is  power  in  the  manufacture  ot 
calcium  carbide. 

At  the  factory  which  Mr.  T.  L  Willson — whose  discovery  of  the  electric 
method  of  producing  the  carbide  has   practically  called  the  whole  business 
into  being — has  erected  on  the  old  Welland  canal  at  Merritton,  the  material 
was  in  1896  being  made  and  sold  for  $80  per  ton  of  2,000  lb.     At  this  price 
it  is  stated  to  be  equal  for  illuminating   purposes  to  ordinary  gas  at  57  cents 
per  thousand  feet.     Whether,  all  things  considered,  this  is  sufficiently  low  in 
price  to  tempt  people  away  from  the  use  of  a  gas  with  which  they  are  familiar 
and  induce  them  to  adopt  a  gas  with  whose  behavior  they  must  make  them- 
selves acquainted,  and  whose  character  for  safety  has  been  decried  in  advance, 
may  perhaps  be   considered  doubtful.     But  there  can  be  little  doubt  that  if 
the  cost  of  manufacture  be  not  too  great  to   admit  of  genuine  competition 
with  gas   and  electric   light,  these  and  other  illuminants  will  ere  long  have  a 
formidable  rival  in  acetylene.     Mr.  Willson  is  now  utilizing  the  power  of  two 
locks  on  the  old  Welland  canal,  connections  with  the  second  lock  having  been 
made  on  15th  March,  1897.     The  locks  yield  about  400  electrical  horsepower 
each,  or  800  horsepower  altogether.     This  is  sufficient   to  operate  four  furn- 
aces twenty- four  hours  a  day,  and   to  produce  about   three   tons  of  carbide 
daily,  for  which  a  ready  market  exists  in  Canada  and  Europe.     An  account 
of  the  works  was  given  in  the  Report  of  the  Bureau  for  1895,  pp.  37-41.    Mr. 
Willson  has  expended  about  $120,000  upon  the  factory  at  Merritton,  but  in 
his  opinion  this  comparatively  small  plant  is  very  far  from  exhausting  the 
possibilities  which  the  manufacture  of  calcium   carbide  presents.     He  has  in 
view  the  erection  of  works  upon  a  very  large  scale  at  some  point  in  Canada, 
plans  for  which  are  now  under  consideration. 


SALT    AND    GYPSUM. 


Of  the  fourteen  salt  works  which  were  in  operation  in   1895,  two  were 
idle  last  year.     The  following  statistics  are  given  for  the  five  years  1892-6  : 


Comparative 
statistics 
for  the  five 
years  1892  6. 


Schedule. 

1892. 

1893. 

1891. 

1895. 

1896. 

Tons  made    

Value   $ 

Wages $ 

43,387 

162,700 

37,800 

48,350 

149,850 

44,440 

35,215 

115,551 

43,350 

51,009 

188,101 

56,496 

44,816 
204,910 

50,650 

The  product  in  1896  is  less  in  quantity  than  in  the  previous  year,  but 
the  value  is  larger.  The  average  number  of  men  employed  in  the  industry 
was  173,  and  the  average  wage  earnings  for  the  year  was  $292.  The  plant 
for  the  manufacture  of  soda  ash  in  course  of  construction  at  the  Ontario 
People's  salt  works  in  Kincardine,  to  which  reference  was  made  in  last  year's 
report,  was  not  fully  completed  at  the  end  of  the  year. 

The  largest  salt  works  in  the  Province  are  loaatod  at  Windsor,  the  pro- 


Canoeing  in  Shallow  Waters,  Upper  Seine  River  resri'^"  (Partridjfc  Creek). 


Canoeing  in  Shallow  Waters.     Another  view. 


Falls  on  Upper  Seine  River. 


Island  Falls  on  Seine  River. 
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perty  of  the  Windsor   Salt  Company  (Lioiiied),   and   during   last   year  their  The  Win(Ji».>r 
«c&pacity  was  increased  by  the  boring  of  another  well,  which  has  deinonatrated  J^fJiJ,*" 
the  existence  there  of   a  very  large  body  of  salt.     The   following  log  of  the 
boring  gives  the  thickness  of  the  several  formations  : 
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Possibly  therti  may  be  salt  at  a  lower  depth,  but  Ijorings  lUHde  flsewhere 
III  the  salt  area  of  the  Province  do  not  point  to  the  likelihood  of  it.  It  is 
true  that  Attrill's  well  at  (Joderich,  which  was  bored  with  a  diamond  drill 
to  a  depth  of  1517  feet,  proved  the  existence  of  six  beds  between  990  and 
1385  feet,  but  the  thickness  of  the  fifth  was  only  13  and  of  the  sixth  6  feet. 

The  well  sunk  by  Hiram  Walker  in  the  township   of  Orford   reached  a 
total  depth  of  2*200  feet,  and  only  one  bed  of  salt  was  penetrated.     This  was 
struck  at  1510  feet  and  showed  a   thickness   of    171    feet  of  clear  white  salt. 
The  aggregate  thickness   of  the  four  beds  at  Windeor  is  398  feet,  with  inter- 
vening strata  of  limestone  and  shalf^   measuring   225    feet.     The   lowest  one, 
found  at  1420  *eet,  would  appear  to  lie   in   the  same   horizon   as   the  Orford 
bed,  but  its  thickness  is  greater  by  81  feet.     A  square  mile  of  the   Windsor 
field  is  estimated    to   contain   in   the  four   beds   750,000,000   tons  of  salt,  or  ^^  iiiiuiit«bU 
more  than  could  bo  exhausted  in  1600  v^-ars  at  the  average  production  of  the  ""PP^y  '"  ^^* 
last  five  years  ;  and  as  the  salt  beds  underlying  the  counties  of  Huron,  Bruce,  o..unties. 
Middlesex,  Lambtcn,  Kent  and    Essex   have   an   area   of  about    1200  square 
miles,  it  will  readily  be  perceived  that  the  supply  is  illimitable. 

The  gypsum  mines  were  worked  irregularly,  but  the  total   output  in  the  ^Jyp'um  i*r  • 
year  was  about  3,500  tons,  valued  at  $10,500.     There  was  u.sed  in  the  manu 
fa'.ture  of  calcined  planter,  ala>>astine,  etc.,  700  tons,  valued  at  ;?  I  0,250. 

MICA    AND    APATITE. 

The  mica  and  apatite  mines  are   for   the   most   part   lying  idle,  and   the  A  sukt«  of 
reports  of  them  are  very  unsatisfactory.     A  little  over  2,000  tons  of  mica  is  Jh^j^rut^  * 
reported  as  having  Vjeen  mined,  but  no  value  is  placed  upon  it.      It  Joes  not 
appear  from  the  returns  received  that  more  than  5,000  lb.  of  cut  mica  was 
produced  during  the  year,  the  value  of  which   was  ;J2,425,  while  the  product 
f  the  apatite  mines  was  a  blank. 

The  Standard  Fertilizer  and  Chemical  Company's  works  at  Smith's  Falls  Production  of 
produced  during  the  year  300  tons  of  superpho.'^phatc  from  apatite,  valued  at  j,h»t«. 
$6000,  employing  four  men   whose  wage   earnini^s   w»  re   $1440.      A  t^onsider- 
able  additional  quantity  of  superphosphate  is  maiiuf  ictured   from   bones,  and 
the  manag'  r  of  the  Company  asserts  that  this  is  a  result  of  the  operation  of  the 
present  Fertilizer  Act.      ''  It  works  in  this  way,"  the  manager  writes  :   *'  Insol 
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uble  phosphoric  acid  in  ground  bone  is  valued  at  six  cents  per  pound  by  the 
Department  in  control  of  the  Act,  and  at  two  cents  per  pound  in  the  ground 
apatite.  Now  it  is  a  fact  in  manufacturing  superphosphate  from  apatite  that 
a  considerable  excess  in  acid  has  to  be  mixed  with  it  in  order  to  dissolve  the 
whole  of  it,  on  account  of  its  density  and  hardness.  The  way  then  is  to  mix 
this  excess  of  acid,  and  when  it  has  dissolved  the  whole  mix  it  with  enough 
bone  meal  to  dry  so  that  it  can  be  worked.  Only  a  small  part  of  the  bone 
meal  will  become  soluble,  and  the  Department  on  account  of  part  of  the 
superphosphate  having  been  made  from  apatite  assumes  that  the  whole  of  the 
insoluble  phosphoric  acid  is  in  the  form  of  apatite  and  values  it  at  two  cents 
per  pound  instead  of  six  cents,  as  it  should  be.  This  amounts  to  from  $2.50 
to  |3  per  ton  in  the  valuation,  so  that  we  are  handicapped  that  amount  in 
using  apatite." 
Manufacture  '^^^  manufacture  of  scrap  mica  into  coverings  for  locomotive  and  marine 

of  scrap  mica  boilers,  steam  pipes,  etc.,  which  was  commenced  last  year  in  Toronto  by  the 
coverings.  Mica  Boiler  Covering  Co.,  Limited,  progresses  steadily,  the  output  of  the 
factory  having  doubled.  The  management  state  that  they  anticipate  an 
equally  large  increase  of  business  next  year  as  the  properties  of  the  material 
become  more  widely  known.  The  extensive  use  to  which  the  scrap  mica  can 
be  put,  not  only  as  an  insulator  of  steam  heat  but  also  as  a  protection  to  cold 
water  pipes  from  frost,  and  the  satisfactory  results  obtained  by  those  who  are 
already  using  it,  seem  to  promise  the  building  up  of  a  new  and  important 
industry  in  Canada.  The  company  obtains  its  raw  material  almost  entirely 
from  Ontario  mines,  although  small  quantities  of  other  mica  have  been  tried. 
The  number  of  employes  varies  with  the  season  from  20  to  30,  but  as  the 
business  is  steadily  growing  more  hands  must  continue  to  be  taken  on,  and  it 
is  likely  that  larger  premises  will  soon  be  required.  To  the  owners  of  mica 
mines  this  industry  means  much,  as  they  can  now  sell  at  a  fair  price  a  large 
portion  of  the  mineral  raised  which  heretofore  was  thrown  on  the  waste  dump. 


GRAPHITE. 


The  graphite 
industry  in 
Ontario  and 

•Isewhere. 


The  discovery  of  a  large  vein  of  graphite  in  a  formation  of  crystalline 
limestone  on  the  south  side  of  Whitetish  lake  in  Brougham  township,  Renfrew 
county,  and  the  erection  of  works  to  treat  the  ore  in  the  city  of  Ottawa, 
awakens  interest  in  an  industry  which  a  quarter  of  a  century  ago  was  carried 
on  with  some  promise  of  success  at  Oliver's  Ferry,  on  the  Rideau  canal  waters. 
The  manufacture  of  graphite  is  not  a  business  to  be  lightly  undertaken,  for 
there  are  processes  known  only  to  experts  whose  services  are  not  easily  or 
cheaply  procured.  In  the  United  States  there  are  one  or  two  large  establish- 
ments where  native  and  imported  ores  (chiefly  the  graphite  from  Ceylon)  are 
treated  to  produce  material  for  crucibles,  stove  polish,  pencil  stock,  lubricants, 
etc.,  but  the  chief  seat  of  the  graphite  industry  is  in  Germany,  where  at  least 
two  establishments  employ  as  many  as  1,000  workmen  each.  Where  there 
are  large  supplies  of  the  ore,  and  where  capital  and  skill  may  be  encouraged  to 
utilize  them,  as  there  is  reason  to  hope  is  the  case  in  Ontario  at  the  present  time, 
some  knowledge  of  the  processes  which  have  been  adopted  elsewhere  and  some 
accountof  what  has  been  undertakenathome  maybe  found  useful  and  instructive. 


r  H  K    W  0  K  K  S    AT    O  L  I  V  K  II   S     K  I  K  K  Y  . 


As  for  the   history  of   the  graphite   industry  in  Ontario,  I  believe  it  is  Story  ..f 
limited   to   one   enterprise — the    works  at  Oliver's  Ferry,  in  Lanark  county.  ^v'*,',.{J'*'i 
The  process  by  which  the  ure  obtained  there  was  treated  has  been  described  « 'liver's Ferry 
to  me  by  Mr.  John  Robb,   of  571    Somerset  street,  Ottawa,   who  constructed  c.mnty. 
the  mill  and  had  charge  of  the  works  for  several  years.     One  method  of  treat- 
ing graphite  ore  is  well  described  in  the  following  narrative  : 

Mr.  Robb,  who  is  a  machinist  by  trade,  worked  at  Acton  copper  mines  ^r.  R.>bb'» 
in  Quebec  as  mechanical  superintendent  and  afterwards  for  two  years  in  the  n^^rrativp. 
same  capacity  at  the  Capelton  mine,  under  Thomas  Macfarlane,  who  was 
manager  of  both  works.  About  1872  he  went  to  Oliver's  Ferry  to  put  up 
machiuery  for  a  graphite  mill,  and  was  there  three  years  as  superintendent  of 
it,  when  he  left  to  build  a  mill  at  Buckingham  in  Quebec.  The  Oliver's  Ferry 
mill  was  a  two-storey  building  of  GO  by  160  feet.  It  was  Kjuipptd  with  two 
batteries  of  live  stamps  each  :or  reducing  the  ore  to  pulp,  made  by  (jilbert  S: 
Oo.,  of  Montreal,  and  driven  by  a  25  h.  p.  engine  built  at  Hamilton.  The 
stamps  had  a  weight  of  75  lb.  each,  and  their  drop  ranged  from  8  to  15  inches. 
The  ore  was  broken  to  egg  size  and  was  fed  by  hand  into  the  batteries,  which 
were  supplied  with  water  delivered  through  a  pipe.  The  pulp  passed  out  of 
the  batteries  by  an  overtlcw  *•  tlosb,"  and  was  carried  into  a  circular  buddle  of 
16  feet  diameter  and  26  to  3')  inches  depth,  there  to  be  stirred  by  a  revolving 
8W(ep.  The  earthy  p^rts,  being  of  gre-^iter  specitic  gravity,  would  settle 
towards  the  centre  and  the  graphite  towards  the  circumference,  while  the 
water  escaped  through  openings  at  successive  levels  in  the  rim.  By  this  pro- 
cess the  bulk  of  the  valuable  mineral  in  the  pulp  was  separated  from  the  rock, 
and  when  the  buddle  was  tilled  to  a  depth  of  about  16  inches  the  charge  was 
allowed  to  settle  fcr  five  or  six  hours.  The  concentrate  was  shovelled  out 
iH>on  the  floor,  and  the  tail  or  earthy  matter  waf  returned  to  the  batteries  for 
a  second  f  peration,  to  recover  any  graphite  which  might  be  contained  in  it. 
The  richer  portion  or  concentrate  was  put  into  a  second  buddle  somewhat 
smaller  than  the  Brst,  where  it  r.nderwent  the  same  operation,  and  thence  it 
passed  through  a  third  buddle  of  about  10  feet  diameter.  Very  little  rock 
matter  was  left  when  the  third  operation  was  completed  ;  but  still  another 
process  was  required  to  finish  ihe  separation  as  far  as  this  could  be  done 
by  concentration  process.  The  selected  portion  of  the  charge  was  thrown 
into  a  settler  4  feet  high,  4  feet  diameter  at  the  top  and  2  J  feet  at  the  bottom, 
to  which  water  was  added.  Two  men  with  iion  bars  tapped  the  outride  of  the 
vessel  steadily  to  keep  up  an  agitation,  and  gradually  the  heavier  earthy 
particles  settled  at  the  bottom.  When  the  settler  was  full  it  was  allowed  to 
stand  IJ  to  3  hour?,  when  the  cleanest  graphite  was  cart  fully  taken  off  and 
was  spread  upon  the  top  of  a  reverberatory  furnace  to  dry,  being  frequently 
stirred  to  prevent  caking.  The  refuse  at  the  bottom  of  the  settler,  which  con- 
tained a  good  percentage  of  graphite,  was  returned  to  the  stamps  to  go 
through  the  same  treatment  again.  After  the  graphite  was  dried  it  was  put 
into  the  furnace  to  drive  off  particles  of  antimony,  arsenic,  and  other  foreign 
substances,  and  when  sparks  ceased  to  rise  the  process  of  purifying  was 
regarded  as    finished.     The  charge    was   then   drawn   from    the   furnace   and 
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spread  upon  a  stone  floor,  after  which  it  was  elevated  to  bins  on   the  second 
Graphite.         Moor.      F'rom  these  bins  it  was  delivered  through  a  funnel  to  be  passed  through 
a  set  of  four  revolving  seives  for  grading.     The  first  was  of  GO-mesh  fineness 
and  recovered  the  coarse  flakes,  which  were  the  best  quality  of  graphite  ;  the 
second,  third  and  fourth  seives  were  of  a  regularly  increasing  fineness  of  mesh, 
and  the  quality  of  the  graphite  separated  by  them  was  graded  accordingly. 
The  coarse  flakes  of  the  first  quality  were  fed  into  rumblers  or  cylinders  of 
iron  riveted  together,  5  feet  long  and  2^  feet  diameter,  loaded  with  300  iron 
balls  of  1 J  to  J-inch  diameter.     There  were  three  of  these  placed  side  by  side, 
and   being  provided   with   cog-wheel  gearing  the  first  drove  the  other   two. 
Each  was  charged  with  200   to   300  lb.  of   flake  graphite,    and   the   opening 
through  which  the  charge  was  fed  was  securely  closed  by  an  iron  plate.     The 
rumblers  were  driven  for  6  to  10  hours,  when  the  door  plates  were  taken  ofl[ 
and  others  with  fine  perforations  substituted  for  them.     Or,  to  get  the  finest 
quality,  these  latter  plates  were  covered  with  screens  of  brass  through  which 
only  the  smallest  particles  could  escape.     The  room  in  which  the  cylinders 
were  placed  was  12  feet  square  ^at   the  floor,  8  feet  square  at  the  ceiling  and 
10  feet  high,  and  was  fitted  with  shelves  at  intervals  around  the  walls.    When 
the  machines  started  to  revolve  again,  the  force  of  the  centrifugal  motion  pro- 
duced a  discharge,  and  in  the  course  of  two  or  three  hours  they  were  emptied. 
The  finest  quality  was  collected   from  the  shelves,  and  the  coarsest  from  the 
floor,  and  these  were  packed  into  bags  for  shipment.     The  best  quality  of  flake 
graphite  was  used  for  electrotyping  ;  a  second  quality,  of  which  there  were 
two  or  three  grades,  for  lubricating  purposes  ;  a  third  quality  for  pencil  stock  ; 
a  fourth  quality,  of  which  there  were  different  grades,  for  stove  polish ;  and  a 
fifth  quality  for  foundry  facings.     The  poorer  qualities  separated  by  the  selves 
were  used  for  cheaper  grades  of  stove  polish,  foundry  facings  and  other  pur- 
poses.     The   chief  source  of    the  ore  supply   was   a   mine   on  the   farm  of 
James   King,  which  the  company  worked.     The  mineral  did  not  occur  as  a 
vein,  but  was  disseminated  through   the  country  rock,' constituting   10  to  20 
per  cent,  of  it.     A  pit  300  or  400  feet  long,  and   perhaps  200  feet  wide,  had 
been   opened  to  a  depth  of  20   feet   when   Mr.    Robb    left  Oliver's  Ferry. 
Graphite  was  also  purchased  from  several  parties  on  the  other  side  of  Eideau 
lake,  but  it  was  of  poor  quality,  being  full  of  iron  pyrites  and  other  impurities. 
The  works  were  closed  down  soon  after  his  leaving  the  company's  service. 

T  H  K     G  R  A  P  H  I  T  K     INDUSTRY     IN     FOREIGN     V  O  V  N  TRIE  S. 

Mftnufucture  1 1  is  estimated  that   fully  one-third  of   all   the  manufactures  of  graphite 

of  jfraphite  in  .  *'  , 

United  States  consists  of   crucibles  and   refractory  articles,   and   one-third   of  stove  polish, 

Germany,  ^j^ij^  lubricants  and  foundry  facings  make  up  a  quarter,  and  pencil  stock  not 

more  than  three  per  cent,  of  the  whole.     The  Ceylon  graphite  is  regarded  as 

the  best  in  the  world,  being   largely  composed  of   flake,  and   it  is  therefore  in 

demand  by  manufacturers  in   Germany  and  the  United  States  for  mixture 

with  the  poorer  qualities  procured  from  their  own  mines.     The  largest  known 

deposit  is  believed  to  be  in   Schwerzbach,  which   has  a  length   in  a  straight 

line  of  about  3,000  feet,  with  a  maximum  width  between  walls  of  45  feet,  and 

it  has  been  worked  to  a  depth  of  over  200  feet.     There  are  a  number  of  works 
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in  Germany  for  refining  the  ore,  <5ach  of  which  iiiia  i'«  Hp'-.i-ii  |iroc<ftH,  iimi 
thero  are  many  more  works  wIktc*  the  refined  graphite  is  used  aH  the  raw 
niaUrial  of  the  rnj^nufacturcr  At  the  pencil  factory  of  A.  W.  Faber  at  Stein, 
in  Bavaria,  as  an  example,  300  people  are  employed,  while  at  the  factory  of 
Johann  Faber  at  Nurembtrg,  also  in  Tiavaria,  more  than  l,(>On  people  are 
employed.  In  relinintj  the  ore  some  works  ubg  a  proceris  known  to  the  trade 
as  dry  cleaning,  otlwrs  use  the  washing  process,  others  a  chemical  process, 
and  O'hrrs  again  a  coiubiuation  of  thete.  The  process  described  by  Mr.  llobb 
consisted  laigeiy  in  washing  the  pulp»d  ore,  but  in  one  part  of  tlie  coarse  the 
furnace  treatun  nt  was  employfd.  It  seems  likely  that  each  ore  requires  a 
process  suited  to  its -If',  which  must  be  the  ease  where  the  earthy  or  rock 
materials  of  the  ore  differ  fron  each  other,  or  where  the  gingue  is  a  mixture 
of  a  variety  of  minerals. 

I   II  E    O  N  r  A  H  I  O     CUArHITE    C  O  M  i"  A  N  V  '  ti     W<' 

The  mine  at  Whitf  fish  lake  in  Brougham  is  known  as  the  liUck  iJouald.  M 

The  vein  outcrops  near  the  Uke,  where  it  has  a  width  of  '2'>  feet.      Its  course  ,„j,j  i.  tj,i.ii. 

is  nearly  northeast  and  southwest,  between  walls  of  civstalline  limestone,  and  )\*"^i''a' 
•^  '  "^  .  '  Ottawa. 

it  dips  about  70*^  east.  Along  the  foot  wall  for  some  distance  the  graphite  is 
banded  with  limestone,  and  while  analyses  show  a  small  percentage  of  lime  in 
all  the  ore,  more  than  three-fourth=3  of  the  width  of  the  vein  is  apparently  free 
from  it.  Pits  and  cross-cuttings  h>ive  exposed  the  ore  body  for  a  length  of 
about  300  feet.  Towards  the  north  it  passes  under  the  waters  of  the  lake» 
and  southward  it  i.s  covered  with  sand  ;  but  although  the  extent  of  the  vein 
has  not  yet  been  defined,  there  is  no  doubt  whatever  that  a  large  amount  of 
ore  is  in  sight.  During  last  year  15  men  weie  emjjloyed  at  the  mine  for  four 
months,  \\ho  took  out  650  tons  of  ore  It  has  to  be  drawn  a  distance  of 
12  milts  to  Calabogie  station  on  th*?  Kingston  and  Pembroke  Railway,  and 
thence  it  i?  shipped  to  the  refining  works  at  Ottawa.  These  works  arc  on  the 
Ottawa  river,  and  have  been  constructed  under  the  directions  of  Mr.  F.  Oirkel, 
a  German  engineer  of  experience  and  ability.  Mr.  Cirkel  has  spent  some 
time  in  his  native  country  making  a  careful  study  of  the  processes  in  use 
there,  and  his  plans  have  been  matured  with  a  full  knowledge  of  the  most 
successful  (lerman  processep,  studied  in  relation  to  the  character  of  the  Black 
Donald  ore.^  It  is  perhaps  inevitable  that  defects  will  be  found  in  theme'hod 
adopt(d,  and  improvements  will  likely  be  made  as  experience  is  gain<  d  in 
treating  the  ore  ;  but  in  a  general  way  it  may  be  described  as  the  wet  treat- 
ment, with  a  chemical  process  for  extraction  of  the  lime — the  main  object 
being  to  separate  as  completely  as  possible  the  flake  from  all  other  parts  of  the 
ore.  It  was  late  in  the  year  before  the  mill  was  ready  for  work,  and  as  only 
70  tons  of  ore  was  put  through  the  process  a  detailed  description  is  deferred. 
The  machinery  of  the  mill  is  driven  b^  power  derived  from  Chaudiere  falls  on 
the  Ottawa  river,  and  it  has  a  caj^acity  of  treating  four  tons  per  day,  but  pro- 

•  An  average  of  five  analysen  of  the  on*  cri\e»  tlw  folL-witiBr  a-<  t!jp  chief  (•omi'inont< 

Graphitt" ,  '  "J  ' 

Oxide  of  iron UAVi 

CjirV>onHte  of  liiui- '.1.14 

It  contain*  iilso   tine  patticles  of   greeiiish  whit*'   mi sa,  which   aids   to  th<'  difficulty  ««f    the 
lefining  process. 
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vision  is  made  for  its  enlargment.  The  cost  for  building  and  machinery  com- 
plete was  about  $15,000.  The  company  organized  to  carry  on  the  works  at  the 
mine  and  mill  is  known  as  the  Ontario  Graphite  Co.,  Limited,  and  its  officers 
are  S.  H.  Fleming,  president,  George  P.  Brophy,  vice-president,  and  Hector 
McRae,  secretary-treasurer,  all  of  Ottawa. 


PIG    IRON    AND    IRON    ORE. 

First  year  of  The  iron  furnace  in  Hamilton  was  completed  late  in  December  of  1895 

the  Hamilton  and  the  fires  were  lighted  on  the  last  day  of  that  month,  but  iron  was  not 
actually  produced  until  2Qd  February  following.  Its  first  campaign  had  a 
duration  of  82  days  (2nd  February  to  6th  May),  and  its  second  a  duration  of 
159  days  (23rd  June  to  21st  December),  being  an  aggregate  of  241  days 
in  the  year,  and  in  that  time  it  smelted  51,138  tons  ore  and  5,883 
tons  mill  cinder,  producing  28,302  tons  pig  iron.^  There  was  used  in  the 
reduction  of  ore  30,348  tons  coke  fuel  and  8,657  tons  limestone  for  flux. 
Difficulty  was  experienced  in  procuring  ores  of  suitable  quality  in  Ontario,  as 
owing  to  the  want  of  a  local  market  few  mines  had  been  opened,  and  there- 
fore a  large  proportion  of  the  ore  smelted  in  the  furnace  was  brought  in  from 
United  States  mines.  The  actual  figures  were  35,868  tons  American  and 
15,270  tons  Ontario  ores,  the  latter  being  a  mixture  of  magnetic,  hematite 
and  bog  ores,  and  the  greater  part  of  which  were  raised  during  the  year.  The 
furnace  employed  an  average  of  125  men  and  the  amount  of  wage  earnings 
was  $47,000,  which  of  course  does  not  include  the  wages  of  men  employed 
quarryins;  limestone,  mining  ore  or  handling  materials  delivered  by  rail  to 
the  works.  The  total  value  of  the  pig  iron  product,  based  on  the  selling  price 
at  the  furnace,  was  $353,780. 

Prospecting  The  opening  of  this  furnace  having  established  a  market  for  ores  of  good 

quality,  prospectors  have  been  actively  employed  in  searching  the  Province 
for  them.  Magnetic  ores  are  plentiful  in  some  eastern,  counties,  but  a  number 
of  the  properties  which  have  been  worked  yield  an  ore  too  high  in  sulphur  for 
the  production  of  a  high  grade  of  iron.  Hematite  and  specular  ores  are  pre- 
ferred by  the  superintendent  of  the  furnace,  and  it  is  stated  that  valuable 
discoveries  of  these  ores  have  been  made  in  the  townships  north  of  lake  Huron, 
back  of  Bruce  Mines.  These  deposits  are  being  explored  and  developed,  and 
it  is  confidently  expected  that  during  the  present  year  large  supplies  for  the 
furnace  will  be  procured  from  that  quarter.  In  the  eastern  counties  hematite 
ore  is  not  known  to  exist  in  large  quantity  or  very  generally,  but  there  are  a 
few  deposits  where  ore  of  this  class  has  been  found  of  a  fine  quality.     One  of 

Playfairmine.  these  is  kno^^n  as  the  Play  fair  mine,  in  the  township  of  Dalhousie.  It  was 
worked  many  years  ago  and  the  ore  shipped  to  Cleveland,  but  owing  to  the 
heavy  charge  for  transportation  the  business  did  not  prove  remunerative  and 
the  mine  was  closed  down.  It  is  not  certain  whether  any  large  body  of  ore 
remains,  but  the  property  is  worth  investigating.  Partly  to  call  attention  to 
it  and  invite  a  careful  prospecting  of  the  district,  and  partly  to  preserve  an 
historic  record  of  the  enterprise,  the  following  account  of  the  Playfair  mine 

^  In  each  case  it  la  the  net  ton  of  2,000  lb. 


for  suitable 
ores. ^ 
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has  been  furnished  to  the  Bureau  by  Mr.  Alexander  Cowan  ot  Toronto,  under 
whose  management  it  was  opened.  Mr.  Oowiin's  memoranduni  was  written 
under  date  of  November  21,  189G  : 

In  compliance  with  your  request  that  I   would  givf  you  full  parlicularii  regarding  what  u^.n,,!-*  ^f 
is  known  as  the  Playfaii  hematite  iron  mine,  I  heg  h'ave  respectfuMy  to  submit  the  following  :  Alexander 
The  Playfair  mine  is  situated  on  the  east  half  of  lot  I  in  the  fourth  concession  of  the  town    Cowan  on  the 
ship  of  Dalhousie,  county  of  Lanark,  and  is  12  miles  distant  from  the  town  of  Perth.     The  "••y'wniine. 
stnke  of  the  bed  of  iron  ore  is  ntn  theast  by  east,  and  the  dip  n  an  angle  of  45  detrreei.    Work 
wai-  commenced  at  this  mine  in  18H6  under  the  management  of  the  writer,  on  l>ehalf  of  the 
ownere,   MesBi  d.    David  Torrance  &  Uo.  of  Montreal,  J.  B.  I.  RobiKon  of  Newark,  N.J.,  and 
myeelf,  then  of  Brockville.     Under  thi-«  management  work  was  continued  till  1871,  the  num 
ber  of  men  employed  l)eiiig  an  avei;ije  «'f  say  25.     The  iron  ore  was  found  lying  bttween  l>ed» 
of  crystalline  limestone.     The  lode   was  very  irregular  in  width,  running  from  6  feet  up  to 
11  oi  12  feet  in  places,  the  average  width  being  say  7  feet.     The  t.>tal  tpiantity  of  orr»  mined 
during  the  five  years  was  clone  upon  10,000  tons  of  2,240  lb.     This  ore  was  shippe<l  to  Me8»r<j. 
Rhodes  &  Company  of  Cleveland,  Ohio,  of  which  Mr.  Mark  Hannu  of  McKinley  fame  was 
then  manager.     The  ore  ran  on  an  average  of  00  per  cent,  metallic  iron,  and  was  considered 
one  of  the  purest  and  most  easily  smelted  of  any  ores  shipped  to  Cleveland.     The  priee  |»aid 
for  Name  was  $5  per  ton  delivered  at  Cleveland.     The  on*  was  rai.sed  by  means  of  six  shafts 
wl.'i'.h  were  sunk  to  the  following  deptlis  : 

08  fr.'t  '1h,.i. 
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No. 

1  ^hsL 

ft 

2 

3 

4 

5 

0 

'2h 

2'» 

2"J 


The  principal  leason  for  the  di-tcontinuan(  •?  of  woik  at  the  mine  was  the  great  exjK*ni»e 
of  hauling  the  ore  12  miles  to  the  to\\  n  ot  Perth  by  teams,  which  drew  loads  averaging  over 
4  ton«,  costing  $1.70  per  ton  in  summer  and  $1.10  in  winter.  But  little  of  the  ore  was  how- 
ever hauled  in  summer.  The  cost  of  movin^i-  the  ore  was  $1  per  ton  by  rail  from  Perth  to 
Brockville  and  $1  per  ton  by  boat  thence  to  Cleveland.  Of  course  in  each  ca«e  the  ton  con- 
sisted of  2,240  lb  Such  was  the  recognized  excellent  (|uality  of  the  ore  that  had  there  beeo 
railway  communication  with  the  town  of  Perth  work  would  have  been  c  »ntinued  by  the 
owner*-,  as  the  ore  showed  no  signs  of  giving  out.  There  are  good  reasons  for  believing  that 
if  a  thor<)Ugh  test  were  made  on  this  and  adjoining  proi>ortie8  under  the  direction  of  some 
one  who  knows  the  territory  well,  using  modern  appliances  for  boring  indifferent  part-*,  that 
many  bfds  of  ore  would  be  discovered,  probably  larger  than  those  already  worked.     Ai.EX- 

ANDKR  COW.^N. 

Indications  of  other  deposit.s  of  hematite  ore  are  to  be  seen  at  several  Occurrences 
points  in  the  same  locality,  as  well  as  in  other  parts  of  Lanark  county,  and  the  «»»*'^'"^'^- 
district  ia  worthy  of  being  closely  prospected.  With  the  local  market  which 
the  Hamilton  furnace  affords  there  ought  to  be  substantial  progress  to  record 
this  year  in  the  development  of  known  properties,  and  no  doubt  new  discov- 
<»rie8  will  be  made  in  parts  of  the  Province  not  hitherto  prospected.  In  the 
townships  traversed  by  the  Irondale.  Bancroft  and  Ottawa  Railway  bodies 
of  magnetic  ore  have  been  found,  some  of  which  are  of  large  extent,  and 
years  ago  shipments  of  ore  were  made  from  two  or  three  of  them  to  the 
United  States.  It  is  hoped  that  operations  along  that  line  will  soon  be 
renewed. 
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NICKEL    AND    COPPER. 

The  follow iDg  Lfcible  presents  for  the  five  years  1892-6  the  C[uantitie8  'it 
ore  of  nickel  and  copper  raised  and  smelted,  and  the  per  cent,  of  metal !ic 
contents  in  the  smelted  ore  : 


Ytar. 

i 

Ore  raised, 
ton?. 

Ore  smelted, 
tuns. 

■ 
Per  cent 

tent.s 

.  of  metallic  cjn- 
iii  ore  smelted. 

Nickel.  Copper. 

1 
Cobalt.   1 

1 

1892 

1893... 

1894 

1895    .... 
1896 

72,349 
64,043 

]  12,037 
75,439 

109,097 

61.924 
63,944 
87,916 
86.546 
73,  .505 

3  36 
2.21 
2.92 
2  67 
2  67 

3.19 
2  38 
3.14 
2  73 
2.. 54 

.1007 

.0800 

.0721 

i 
1 

The  statistics  of  ore  raised  are  for  the  mines  of  three  Companies,  one  of 
which  was  carrying  on  development  work  upon  a  copper-bearing  vein,  and  the 
statistics  of  ore  smelted  are  for  the  works  of  two  Companies,  one  of  which  had 
enlarged  its  plant  during  the  year.  The  works  of  two  Companies  which  had 
closed  down  in  1894,  owing  to  the  death  of  the  principal  man  in  each,  were 
idle  last  year  also ;  but  it  is  expected  that  operations  will  be  resumed  at  one 
of  them  during  the  present  year.  It  will  be  noticed  that  the  quantity  of  ore 
raised  last  year  was  nearly  equil  to  the  output  of  1894,  and  much  larger  than 
in  any  one  of  the  other  three  years  of  the  period.  The  quantity  smelted  was 
less  than  in  the  two  preceding  years,  although  larger  than  in  the  first  two 
years,  and  the  production  of  metal  was  very  nearly  the  same  as  in  1892, 
although  considerably  less  than  in  1894  and  1895.  The  mine  whose  ore 
carried  cobalt  has  been  idle  during  the  last  two  years. 

The  next  table  gives  the  comparative  statistics  of  the -industry  for  the 
same  period  : 


Schedule. 

1892 

1893 

64,043 

63,944 

7,176 

452 

1,653 

1,431 

19 

1894 

1895 

1896 

Ore  raised     bou.s 

Orp  smelted " 

Oidinary  matte    *' 

Bessemerized  matte   .  .    " 

Nickel  contents    " 

Copper  contnt3    " 

Cobalt  c 'ntt-nta "' 

Va'ue  of  nickel     S 

Value  of  copper "' 

Value  of  cobalt 

Wa^es  i)aid    .... 

Men  employed  

72,349 
61,924 

6,278 
1,880 
2,082 
1,936 

^h 

590,902 

232,135 

3.713 

3.39,821 

690 

112,037 

87,916 

10,410 

1,470 

2,570^ 

2,748 

H 

612,724 

19.5,750 

1,500 

311,719 

().55 

75,439 
86,546 
12,525 
103^ 
2,315-:^ 
2,365^ 

109,097 

73.505 

9,733 

"i,948i 
1,8()8 

454  702 

11.5, 2<0 

9  400 

25-2  516 

495 

404,8(;i 
16L>,913 

209,96^6 " 
444 

357,000 
130,  (;60 

247,151 ' 
485 

In  the  five  years  the  total  quantity  of  ore  raised  from  the  mines  has  beea 
432,965  tons  and  the  quantity  smelted  373,835  tons.  When  reduced  t© 
matte,  in  which  form  it  is  shipped  to  the  refineries,  the  weight  is  50,0274 
tons,  of  which  46,122  tons  is  ordii^ary  ai^d  3,905J  tons  is  be ssemeiiztd  matte. 
In  the  latter  state  it  carries  a  much  larger  per  centage  of  the  metals  ;  but  for 
some  reason  the  process  appears  to  be  going   into  disuse.     At  the   refineries, 
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where  the  fine  metals  are  extracted,  the  bulk  of  the  373,835  long  of  ore 
treated  is  further  reduced  to  20,949  tons,  made  up  of  10, 569 J  tons  nickel, 
10,348Mon8  copper,  and  30iJ  tons  cobalt.  As  matte  the  weii^bt  has  be«'n 
reduced  in  the  proportion  of  one  Ion  to  seven,  and  as  metal  in  the  proportion 
of  one  ton  to  eighteen.  For  the  live  years  the  average  of  metallic  contents  of 
the  ore  has  bi  en  5.6  per  cent.,  the  nickel  being  2.83  per  cent,  and  the 
copper  2.75  per  cent  ,  which  is  slightly  higher  than  the  average  of  each  ot 
these  metals  in  the  ore  treated  last  year.  The  total  value  of  the  product  of 
the  mine:^  for  the  five  years,  computed  at  the  selling  price  of  matte  at  the  smelt- 
ing workp,  has  been  $3,269,460,  whereof  the  nickel  r<  prfsents  ^^-4.20,189  or 
three-fourths  of  the  whole,  the  copper  8834,658  and  the  cobalt  .^14,613.  The 
earnings  of  labor  employed  in  this  industry  for  the  five  years  have  been 
$1,361,167  or  nearly  42  per  cent,  of  the  value  of  the  product,  and  the  average 
number  of  men  employed  at  the  mines  and  works  has  been  551.  At  the 
average  cost  of  ^272,233  per  year  for  labor,  the  average  earnings  of  each  man 
in  the  whole  period  of  live  years  has  been  nearly  $192  per  year,  although  at 
some  of  the  works  steady  employment  has  not  been  given. 

Oonparative  values  of  metallic  contents  for  the  five  years,  ImseA  on  the  r^.mpar 
selling  price  of  maite  at  the  works,  are  presented  in  the  following  table  : 

cuuU  Ills. 
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174  83 
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119  90 

5  995 

80  50 

4  02r) 

71  23 

3.fr.i 

68  02 

8  A 

U9  94 

3  -.:  , 

na  82 
4m  73 
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21  841 

1'4  7:'f) 
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The  average  prices  of   last  jear  are  slightly  higher  than  thuie  of  1895,  but 
much  below  those  of  the  three  previous  years. 

Statistics  of  emplojif'S  of  the  mines  and  wofks  tor  each  of  the  live  yedr> 
are  furnished  in  the  next  table,  classiHtd  as  workers  above  and  belo\vi  ground. 
according  to  agep,  as  regulated  by  the  Mines  Act  : 


9.  AKt?J». 


Workers  of  15  to  17 

Work«'r» 

•  uer    17 

Ti'»rs 

ye.ii-« 

Toul 

Touil 

Year. 

\v    -'•-■ 

....,^,,^ 

abovt!           under 

»bi>vi» 

under 

ground.       ground. 

ground. 

groiiud. 

1 

« 

1892     . . . 

10          

4s:> 

!'.»7 

•;'.»o 

.V,{1«.*^LM 

1893 

10 

!  l*.) 

496 

•  )-, 

1894   

17 

JU 

«kV> 

:\\ 

189.')   

7 

^{41 

\»\ 

444 

209.HtiO 

18%     .... 

8 

'^K 

\<0 

485 

247,151 

The  average  wage  earninsis  per  man  last  year  was  nearly  $510,  bring  ,$1^ 
more  than  the  average  for  the  five  year?.  Thnr**  has  been  however  a  falling 
off  in  the  average  value  of  product  of  thr    works    ])»"•    man    Hiuploy^d    when 
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Enquiry 
before  the 
Dingley 
Committee  at 
Washington 
as  to  the 
necessity  of  a 
duty  on  nickel 
and  nickel 
ores. 


Hon,  Binger 

Hermann's 

statement. 


compared  with  previoua  years,  the  average  being  only  $1005  as  against  $1285 
in  1895,  $1236  in  1894,  $1170  in  1893  and  $1197  in  1892.  For  the  five 
years  the  average  value  of  product  per  workman  has  been  $1180  per  year. 
The  explanation  is  to  be  found  in  part  in  development  work  undertaken 
which  gave  no  result  in  production  of  matte,  but  chiefly  in  a  falling  off  in  the 
production  of  matte  at  the  smelting  works. 

NICKEL     IN    TARIFF     HEARINGS     AT     WASHINGTON. 

Before  the  Committee  on  Ways  and  Means  at  Washington  in  January  of 
this  year  the  question  of  a  duty  on  nickel  and  nickel  ores  was  investigated, 
and  a  lengthy  statement  was  made  on  behalf  of  nickel  producers  in  the 
United  States  by  Hon.  Binger  Hermann,  a  representative  from  the  State  of 
Oregon.  Mr.  Hermann  claimed  that  large  quantities  of  nickel  bearing  ore 
are  to  be  found  in  his  own  State,  as  well  as  in  the  States  of  Washington  and 
North  Carolina,  and  on  behalf  of  the  owners  of  mining  properties  he  asked 
for  a  duty  of  10  cents  per  pound  on  nickel.  He  affirmed  that  when  the  duty  j 
was  taken  off  nickel  ore  and  matte  in  1890  the  existence  of  nickel  in  the 
United  States  was  well  known  in  the  Staies  here  mentioned,  and  that  subse- 
quent developments  have  shown  that  it  is  to  be  found  in  very  large  quantities, 
"  In  my  own  county,"  Mr.  Hermann  said,  "  there  is  a  vast  mountain  with  a 
vein  at  least  twenty  feet  in  width  within  three  miles  of  the  Southern  Pacific 
Railway."  Proceeding,  he  affirmed  that  the  mine  owners  in  his  county  ''are 
able  to  produce  the  nickel  itself  at  a  price  four  cents  less  than  they  can  pro- 
duce the  Canadian  nickel." 

Mr.  Dolliver  :  I  noticed  the  Act  of  1883,  which  put  a  duty  of  15  cents  a  pound  on  nickel, 
reckons  it  on  the  nickel  contained  in  the  ore  and  not  on  the  ore  itself. 

Mr.  Hermann:  I  understand  that  is  regulated  very  largely  by  the  quantity  of  nickel 
which  is  contnined  in  the  ore. 

Mr.  Dolliver :  I  understand  you  think  the  duty  should  be  put  on  the  metal  and  the  ore 
should  be  left  on  the  free  list  V 

Mr.  Hermann:  So  far  as  the  ore  is  concerned?  No,  sir;  I  think  not.  We  would  not 
think  of  that  at  all,  because  very  often  it  would  be  a  great  injury  to  the  development  of  our 
nickel  mines  of  the  West. 

Mr.  Tawney :  Have  you  any  figures  showing  the  cost  of  producing  that  ore  in  Canada 
as  compared  with  the  cost  of  producing  the  ore  here? 

Mr?  Hermann  :  Except  simply  the  statement  I  have  made  here  that  it  can  be  produced 
in  the  United  States  for  four  cents  less  per  pound  than  in  Canada. 

Mr.  Turner  :  It  can  be  produced  in  your  State- 
Mr.  Hermann  :  For  four  cents  less  than  it  can  be  produced  in  Canada. 

Mr.  Turner  :  What  do  you  want  with  a  duty  then  ? 

Mr.  Hermann :  Simply  for  the  reason  that  the  ore  coming  free,  as  it  is  at  the  present 
time,  there  is  no  encouragement  whatever  to  our  people. 

Mr.  Turner  :  If  you  can  beat  them  at  the  rate  of  four  cents  a  pound,  it  would  seem  you 
would  have  to  give  a  bounty  to  get  it  to  come  at  all  ? 

Mr.  Hermann  :  Just  as  soon  as  we  are  left  open  entirely,  as  at  the  presont  time,  combi- 
nations at  once  form  upon  the  part  of  the  foreign  producers,  so  as  to  stifle  and  at  once  drive 
out  our  own  people.     We  ha^e  discovered  that. 

Mr.  Steele  .  How  could  they  be  driven  out  if  you  could  produce  it  for  four  cents  less 
than  they  can  in  Canada  ? 

Mr.  Hermann :  If,  after  a  while,  we  have  protection,  I  am  satisfied  we  can  hold  our  owu. 
In  the  meanwhile  there  must  be  some  protection. 

Mr.  Evans  :  What  do  you  need  protection  agains*;  if  you  can  produce  it  in  this  country 
four  cents  cheaper  than  they  can  in  Canada? 

Mr.  Hermann  :  Well,  I  am  speaking  now  of  tVie  proiucer  at  that  particular  locality,  and 
also  in  North  Carolina.     These  locia'ities  are  remote  from  transportation,  and  as  to  railway 
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transportation  it  is  so  costly  when  yon  take  the  difference  between  rail  transportation  to  the 
East  and  to  the  comniunities  whore  th-^  nickel  ore  is  us-d,  you  will  tin<l  at  once  th«-  difference 
■will  far  overset  that  of  the  ordinary  duty.  And  so  far  as  the  itanufactureof  thr  nickel  itself 
Tight  upon  the  ground,  T  admit  it  can  be  done  there  much  cheaper  than  it  can  anywhere  else, 
but  it  is  upon  that  point  they  make  their  basis  of  the  four  cents  difference.  But  when  we 
take  into  consideration  the  very  costly  transportat  on  between  the  far  Pacific  and  the  KaHt  — 

Mr.  Hopkins:  Where  a  mine  has  l.-en  located  and  found  to  produce  ore  in  paying 
cpiantities  a  rate  of  duty  is  more  to  stimulate  the  development  of  the  mines  '; 

Mr.  H.rmann  :  And,  further,  I  will  say  to  my  friend,  there  is  this  great  obstacle  in  the 
way  at  the  present  time  which  I  referred  to,  and  that  is  the  great  charge  of  transportation 
and  the  distances  from  the  East 

Mr.  Turner:  Would  not  a  charge  of  anything  like  four  cent*  a  pound  bring  the  ore 
from  yo\ir  country  to  the  East  ? 

Mr.  Hermann  :  The  transportation  charges  are  very  great  between  tl..-  pvt-emr  r>ortion8 
of  the  Pacific  and  the  Atlantic. 

Two  witnesses  W3re  heard  by  the  Committee  in  reply  to  the  atatementa 
of  Mr.  Hermann,  one  of  whom  was  Robert  M.  Thompson,  manager  of  the 
nickel  and  copper  refining  works  at  Constable  Hook,  New  Jersey,  and  tlie 
other  Mr.  Stevenson  Burke  of  Cleveland,  president  of  the  Canadian  Copper 
Company.  Mr.  Thompson  was  heard  immediately  after  Mr.  Hermann  and 
put  in  a  supplementary  statement  later  on. 

Mr.  Thompson  said:    Mr.  Chairman  and   gentlemen  of  the  committee.  I  am  a  nickel 
refiner  and  have  refined  all  the  nickel  that  has  been  d.'livered  to  tlie  Government.     The  Gov-  ^*^^^^™^nt  '>f 
♦rnmont  i-  the  princii.al  purchaser  of  nickel  in  the   United  States.     At  the  time  referred  to    ThlS^'^w^n  of 

(when  the  Secretary  of   the   Navy  was  seeking  to  obtain  nickel,  the  price  of  nickel  in  the  theT)rfV)"rd '^ 
markets  of  the  world  was  about  OO  cents  a  jM.und.     As  soon  as  this  enquiry  came  u|H.n  the  C«»Pi>«r  Cftm- 
market  it  advanced  to  $1  a  pound.     The  Canadian   Copper  Company,  in  which  I  have  n(.t  a  ^*"-^" 
penny  of  interest,  was  owned  and  controlled  by  a  number  of  American  citizens,  among  whom 
was  Senator  Payne  of  Ohio.     They  came  forward  and  sold  to  the  G..vernmeat  the  supply  of 
nickel  at  11  cents  a  pound  in  the  mat^e,  purely  as  patriotic  a  thing  as  w»8  ever  done  by  any 
«et  of  men  in  America.     In  my  business  of  retining  I  am  anxious  to  buy  my  supplies  in  the 
cheapest  market.     I  have  had  all  the  mines  thi"  gentleman  referred  to  examined  by  experts. 
I  am  familiar  with  all  these  deposits  in  these  various  States  to  which  he  has  refprred.     There 
is  not  one  of  tho.«»e  mines  to-day  where  they  can  be  made  to  pay  at  any  reasonable  duty.     If 
they  were  I  would  l»e  in  the  ownership  of  them.     As  a  matter  of  fact,  the  nickel  market  as 
«oinpared  with  the  ordinary  metal  market  is  a  baby  one.     We  deal  in  ounces  almost  where 
X)ther  metals  deal  in  tons,  and  you  have  got  to  have  the  meUl  in  some  positi<.n  where  it  can 
be  treated,  and  the  great  cost  is  in  the  treataient  of  the  ores.     These  Oregon  ores  are  a  sili 
««te   and  refractory  nickel.     Now,  in  regard  to  the  transportation  to  the  eastern  coabt,  they 
are  bringing  from  that  section  of  country— Butte,  Montana,— an  enormous  ipiantity  of  c'opoer 
matte,  the  freights  on  which  are  from  half  a  cent  t(»  six-tODths  of  a  cent  a  pound,  or  from  $10 
to  112  a  ton.     That  would  give  the  cost  of  transportation.     But  the  fact  is  these  oars  cannot 
be  treated  economically.     Mr.  Wharton  of  Camden,   N»w  Jersey,  is  another  nickel   refiner 
and  both  he  and  myself,  and  he  especially,  have  been  in  anxious  pursuit  in  America  of  nickel' 
and  if  such  a  thing  can  be  found  Mr.  Wharton  would  be  here  to  advocate  an    increased  dutv 
M  the  owner  of  that  deposit.     If  you  put  that  duty  in  the  bill  it  is  simply  th.-  American  Gov- 
ernment would  have  to  pay  the  duty.     The  conmimption  outside  the  Government  for  steel 
pnrposes  is  perhaps  300  or  400  tons  in  the  whole  United  States. 

The  Chairman:     You  have  examined  personally  these  California,  Nevada  anfl  Oregon 
deposits  ? 

Mr.  Thompson  :     I  have  had  them  examined  by  expert* :  not  jjersonally.     I  have  had 
them  examined  by  experts  who  were  more  competent  to  examine  them. 

The  Chairman  :     What  seems  to  be  the  difficulty  in  resi>ect  to  these  niines  ' 

Mr.  Thompson  :  The  ores  are  very  much  scattered  there,  and  to  a  ton  of  r(>ck  mored  the 
ore  will  be  very  low  in  grade.  You  can  find  samples  of  rich  ore*  in  a  deposit,  but  after  it  is 
obtained  it  is  very  difficult  to  treat  ;  the  exi)enpe  of  extracting  the  pre  is  very  great.  Nickel 
His  called  one  of  the  refractory  metals.  It  is  very  hard  to  treat.  In  Nevada  the  depoeita  are 
n  pockets.  Occa.sionally  you  find  a  small  pocket  containing  10,  In  or  20  tons  of  very  rich 
)re.     In  some  of  these  pockets  you  will  find  ores  so  rich  there  is  no  price  at  which  they  would 
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not  mine  and  ship  it.  Now  the  assaying  of  nickel  jh  a  very  difficult  thing,  and  local  asBaj  ei» 
nob  accuRt(jmed  to  assaying  nickel  are  cout-tanlly  making  mistakes,  ai.d  1  have  had  report* 
that  such  a  miue  had  an  enormous  depo-^it  of  very  rich  ore.  I  would  send  exj  erts  and  have 
careful  samples  sent  on  and  find  out  there  is  not  a  trace  of  nickel  in  it.  That  has  be<'u  my 
experience.  I  have  spent  in  the  last  year  not  less  than  $5,000  on  an  expert  who  hasbten, 
travelling  over  the  country  from  place  to  place  all  the  time  in  my  anxiety  t  j  find  a  supply.  I' 
should  be  glad  if  any  gentleman  will  find  it  for  me. 

Mr.  McMillan:     Do  you  concur  in   Mr,  Hermann's   statement  when  he  says  that  nickel! 
oiecan  be  produced  in  Oregon  at  four  cents  ver  pound  less  than  it  can  be  produced  in  Canada  ?| 

Mr.  Thompson  :  He  is  in  error  in  his  statement.     He  has  undonbtf-dly  been  told  f-o  i^y 
persons  interested  in  the  property.     Those  ores  of  Oregon  resemble  in  their  nature  the  ore S] 
of  New  Caledonia  belonging  to  the  French  company.     Those  ores  in  New  Caledonia  lun  a^ 
maximum  of  7  per  cent  ,  and  a  mine  which  will  pick  up  to  9  or  10  per  cent,  in  competit     - 
with  the  Canadian  ores  would  practically  drive  them  out  of  the  market. 

Mr.  Hermann  :  I  will  a%k  the  gentleman  whether  or  not  it  is  a  fact  there  is  confid»^r; 
cost  in  the  extraction  of  c  ipper,  which  furms  a  very  material  part  of  the  nickel  of  Canada,  ct.-. 
against  that  found  on  the  Pacific  coast,  wherein  there  is  a  very  little  trace  of  copper  ?    1  am* 
so  informed. 

Mr.  Thompson  :  The  reason  why  the  Canadian  ore  can  be  sold  so  cheaply  is,  it  conic*.    , 
such  an  amount  of  copper  ore— you  can  call  it  nickel  ore  or  copper  ore,  as  you  choo«e— aid 
because  the  copper  is  a  scurce  of  material  value  has  been  the  reason  why  they  could  sell  t 
ores  so  cheaply.     The  United  States  Government  when  they  made  their  purchase  X'aid  foi 
nickel- 11  cents  per  pound  and  4  cents  f  r  the  copper  in  the  ore,  and  then  turned  around  t' 
retiner  and  sold  that  copper  at  6  cents  a  pound,  makif  g  a  profit  on  the  trarl^a  tion. 

Mr.  Wheeler  :    Will  the  gei^t'eman  state  the  extent  of  the  mines  in  Canada  ? 

Mr,  Thompson  :   They  are  very  large,  and  they  belong  to  a  number  of  parties.     There 
are  a  number  of  depo.sits  of  ore  there.     One  company  is  the  Canadian  Copper  Company, 
which  Judge  Burke  here  is  president. 

Mr.  Wheeler:    Are   the   mines   of   the  Canadian  Copper  Company  owned  entirely  V>y 
Americans? 

Mr.  Thompson  :    Yes,  sir  ;  and  in  treating  ores  I  wish  to  say  they  w^e  Americni  C'  ke 
Subsequently  Mr.  Tbompson  supplemented  his  information  to  \hv  0».m 
mittee  with  the  following  statement  : 

If  a  dui.y  of  10  cents  per  pound  were  placed  on  nickel  in  ore,  this  would  not  raise  t 
price  of  refined  nickel  10  cents  unless  the  duty  on  the  refined  nickel  was  al'jo  increased.     'I' 
actual  facts  of  the  nickel  trade  are  these  :  The  estate  of  Senator  Payne,  the  estate  of  Conn 
of  Akron,  Ohio,  and  Judge  Burke,  Cleveland,  are  the,  principal   owners   of  certain  nick 
deposits  in  Canada.     They  produce  there  a  matte  cairying  copper  and  r.tickel  at  a  cost 
themselves  of  about  $25  a  ton  of  matte.     All  "f  this  matte  is  shipped  to  our  works  in  Ne 
Jersey  for  treatment,  and  of  the  ra  Iroad  freight  about  one-half  goes  to  the  Canadian  road 
making  a  total  expenditure  per  month,  under  present  conditions,  of  about  $28,000  expender 
in  Canada,     On  the  other  hand  the  expenditure  at  my  works  and  atthoseof  Joseph  Wharto 
of  Philadelphia,  and  to  the  American  railroads  for  transportation  amount  to  about  $100,00i 
per  naonth.     You  will  thus  see  that  the  interest  of  the  United  States  is  four  tin.es  as  great 
that  of  Canada  in  the  working  of  these  mines.     Of  the  nickel  brought  into  the  United  State 
for  treatment,  about  one-third  is  consumed  in  this  count' y,  and  one-half  C'f  this  consumptic 
is  by  the  United  States  Government  direct      The  consumption  of  nickel  in  the  Unitt 
States  outside  of  the  Government  did  not  last  year  exceed  800,000  pounds.     Th(!  effect  of  pu 
ting  a  duty  ui)m  raw  inat^-rial  would  be  to  at  once  trausf-r  the  refining  of  the  Canad'a 
nickel  mattes  to  Liverpool  ;  but  this  would  not  give  the  market  to  American  ores,  as  tl 
refined  nickel  would  be  shipp  d  back  here.     But  assuming  that  the  American  mines  could  J 
given  the  American  market,  it  is  about  80O  tons  of  nickel  a  year.     The  gentleman  from  Oi 
gon  was  quite  sure  thnt  it  could  be  produced  cheaper  than  the  Canadian  production.     Assu 
ing  that  it  could  be  produced  at  the  fame  cost,  it  would  represent  a'\  expenditure  of  about 
little  over  $9,000  a  month,  say  $110,000  a  year.     In  order  to  secure  the  expenditure  of  th 
S110,000  a  year  in  America,  it  would  be  necessary  to  tax  the  consumerB  of  America  $l()0,0i 
a  yea*-,  of  which  $80,000  would  have  to  be  expended  by  the  Governinpnt  dirert.     On  the  v\h 
hand  we  would  h^se  the  expenditure  of  money  now  made  in  refining  nickel  for  the  for.  i| 
market,  i^ay  one  third  of  $100,000  a  month,   or  $400,000  a  year.     Naturally  the  Anioric 
labor  would  not  lie  bf-nefiUd   by  tliis  trangaction.     The  fact  is  that  nickel   is  a  small   ?• 
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«pecial  business,  :ind  can  not  be  placed  upon  the  fmtiof?  of  any  of  the  gfreat  indu'^triea  which 
►•^Mploy  large  numbers  of  men. 

Mr.  Burke  said  :  Mr.  Chairman  and  gentlemen  of  the  cumuuttee,  I  am  iTesident  «t  the 

Canadian  Copper  C()in[)any,  and  therefore  may  be  presumed  to  know  aom^thing  about  it.     I  .\'  411^, 

wish  to  say  this,  that  the  (.'ana' linn  Copper  C  >mpany,  ho  called,  in  ;in  Ohio  coru«iration,  inc(jr    Burke,  Preai 

poralod  und^'r  the  laws  of  Ohio,  with  possibly  one  little  stockhohier  in  Canada  holJing  p-r    f''^^']    ' 

haps  100  or  200  shares  of  stock  ;  but  it  is  absolutely  an  Ohio  corf>oration,  and  the  property  c<jDp#»r  (^om- 

was   developed  altog'-th*'r  by  Ohio  capital.     The    min<'t>   ar»-   owiu'd    in    fee  simple  by   the  pany. 

corporation.      The   land    itself   was   purchased    out   and   out,  and    I    wiish   to  say  that,  for 

the  very   jjurpoae   of   having  the   Government  and   the  people   of   the   United   Stutes  get 

the    benefit    vvliich    would    come    fr<»m    the   uk'^   ()f  nickel   an   a    component    part   of   hteel, 

I  myself,  on  behalf  of  this  c  irporation,  sold  to  the  Secretary  of  the  Navy,  not  on-,  but  matt«, 

nickel  matte,  at  11  cent4  a  pound  for  the  nickel  contained  therein,  while  within  a  month  of 

the  same  time  before  that  we  had  sold  to  a  French  company  th»'  same  kind  <  f  nickrl  product 

at  22  centa,  or  a  trifle  over,  per  pound.     Wi'  desired  to  have  the  nii-kel  t<'j»t«'«l  fi>r  the  purjKHje 

of  its  being  used  for  armor  p  ate.     I  wish  to  say  it  was  our  com{>any  whieh  t-uggcHtefl  to  the 

'^- "retary  of  the  Navy  the  use  of  nickel  steel  for  armor  plate.     I  wish  to  say  in  afldition  that 

ly  |»ound  of  this  nickel  is  refined,  and  that  tlu^  chief  labor  of  that  is  in  this  country.     The 

unt  of  money  paid  out  to  laborers  iu  Oliat  respect  the  past  year  would  be  al>«>ut  $:WX),000  ; 

'■  of  course  th«'  putting  of  a  dutyupon  either  niekel  ore  or  nickel  matte  would  result  necea- 

!y  in  the  refining  of  this  product  in  Canuda,  or  in  (>reat  Britain,  or  in  Germany.     For 

■.mce,  at  the  time  this  (question  cau»e  up  in  IS'JO  or  iSiM.  the  matter  whm  investigate*],  and 

company  with  which  I  am  connect  d  wasijolling  its  nickel  matte  at  thi«t  time  in  (lermany 

1 '.   in  Oreat  Britain:  and   I  wi-h  to  say  at  the  present  niom»nt  we  mre  offered  by  a  very 

riinent  Englishman— a  n»an  who  hn^  very  great  wealth  and  who  has  a  pr«  (•••mh  of  refining 

-  nickel— a  market  for  every  i)ound  of  nickel  matte  we  have— every  pound  of  it       NVe  h^re 

j>referred  to  have  this  work  done  in  this  country.     We  have  preferred  t«»  give  our  |)e«iple  the 

l>eBefit  of  it  ".  and  inasuuich  as  our  institution  is  absclutely  an  American  i  .-ry 

respect,  an  Ohio  corporation  with  C)hio  sttKjkho'ders,  and  th'-  projxrty  ■  in 

Fee  simple— and  we  are  treated  exceedingly  well  by  the  Canadians,  to  far  ax  I  have  anv  reason 

to  know — we  do  not  see  any  s|)ecial  use  cf  practically  <lestroying  as  f.i  '  '    the  inveat- 

ments  of  Americans  in  Canada.     Of  course,  if  a  duty  bliovild  U*  put  i.  re  or  nickel 

matte,  why  that  is  the  end  of  its  coming  to  tliis  country.     Instead  of  that  it  goea  to  Knglnnd. 

'  "   rinany,  Krani'e,  and  e's»-where  to  be  refined.     Then  I  wi"h  t<»  ^ay  in  addition  to  that,  that 

I'se  gent>men  have  nickel  a«  rich  as  they  t^lk  alxait,  tlum  tjiey  do  not  need  any  protee- 

Of  cours9  I  do  not  believe  their  story  that  they  have  any  niekel  %*  rich  ph  thnt.     They 

the  nickel  runs  fnmi   10  to  IT)  per  cent,  on  the  average.     I  ctn  show  you  famp'es  from 

inine'4  of  nirkel  ore  mnniog  54  per  cent.  ;  and  I  wish  to  .nay  in  that  conne  tion  tliH  Avmr- 

-•  i^  only  about  3  |»er  ci-nt.     Of  c«iurse  yon  can  find  rich  samples  nn>  where  of  [ifodu'tii  of 

<>-<  kind.     Now  in  view  of  the  fact,  it  eoams  to  nie  it  wou'd  be  wire  to  allotr  ih^tse  people  to 

lon-'trate  with  their  money  that  they  can  supply  the  Government  with  that  nickel  or  nickel 

le  that  it  nee«la  in  its  armor  plate  ;  that  they  shou'd  (.how  that  they  have  put  up  smelting 

•  k",   pat   8«)me  money  into  the  in^trution  here  ;  and  if  they  have  ao  rich  ore  as  they  talk 

it,  let  them  put  up  their  refineries  and  trMit  tbp  ore  there      Assuredly  nickel   itiwlf  ia 

•fh  moving  even  upon  cars  across  the  continent  ^'. '  !ir»tbe. 

Mr.  Heruiann  :     .lust  one  fUfpiiry.     Before  18.'  .1  •!  p*ac«^d  on  the  (rf^tt 

you  were  uuab'e  in  Canada  to  compete  with  the  nickel  mine  owners  of  the  United  State«. 

Mr.  Burke  :     Nt»,  bir  :  we  supplied  fcheao  men  absolutely  with  our  matte. 

The  statementH  of  Messrs.  Thompaou  and  Barke  were  no  douM  meant  to  T 
rsuade  the  Dingley  CommiUee  of  the  wigdom  of  the  proviHionH  of  the  exist-  j^    .^-ka  \m 
;  taritf,  under   which  protection  is  given  to  nickel   refined  in  the  coantry,  Cana^la 
I'le  the  raw  ore  and  matte  containing  the  metal  are  imported  free.     But  the 
IJnited  States  is  not  the  only  country  in  which  there  is  a  market  for  nickel, 
nd    while    Congress    may    frame    a    tariff    to    secure   the  greatest  good   to 
kmericans,  it  cannot  check  enterprise  elsewhere.     The  moat  natural  sugges- 
lion  that  will  arise  in  the  minds  of   Canadians   who  may  read  the  stateraenta 
If  Messrs   Thompson  and  Burke  is,  not  of  tho  possibility  of  ^  development  of 
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deposits  of  nickel  ores  in  the  United  States,  but  rather  of  the  possibility  of 
producing  reOned  nickel  and  copper  from  the  ores  of  Ontario  mines.  If  it  is 
true  that  the  labor  cost  of  raising  a  certain  quantity  of  ore  and  reducing  it  to 
matte  is  only  $28,000  per  month  or  |336,000  a  year,  while  the  ccst  of  extract- 
ing the  metal  contents  is  $100,000  per  month  or  $1,200,000  a  year,  it  is  worth 
enquiring  whether  the  more  expensive  and  probably  the  more  profitable  part 
of  the  industry  might  not  also  be  carried  on  in  the  country  which  supplies 
the  raw  material.  There  are  other  processes  of  refining  besides  those  in  use 
at  the  Orford  Copper  Company's  works,  as  was  intimated  by  Mr.  Thompson, 
and  the  natural  advantages  of  the  industry  are  as  great  on  this  side  of  the 
line  as  on  the  other.  They  are  probably  greater,  if  account  is  taken  of  the 
lower  cost  of  labor  and  the  saving  on  transportation,  and  enterprise  and 
capital  in  Canada  should  be  found  equal  to  the  opportunity.  As  far  as  aa 
opinion  can  be  formed  now,  there  is  likely  to  be  a  steady  and  growing  demand 
for  nickel,  and  the  refining  business  will  expand  with  every  advance  made  in 
cheapening  the  production  of  the  metal.  The  question  of  tarifis,  and  how 
they  may  be  best  adjusted  to  aid  an  industry,  is  one  for  Governments  and 
Legislatures  to  consider. 


EXTENDED    USES    OF    NICKEL    AS    AN    ALLOY    W ITH    STEEL 

.  ,      .       ,  As  an  alloy  with  steel,  nickel  is  growing  steadily  in  favor  wherever  lightness 

Ad(04)iuoii  of  J  ^  o  o  J  n 

»klteleteel  and  tensile  strength  are  required.  In  the  manufacture  of  bicycles  alone  there 
^«es«LBof  the  ^^  *  good  demand  for  it,  and  some  of  the  largest  works  in  Great  Britain,  the 
British  navy.  United  States  and  Canada  are  using  nickel  steel  for  the  fi  amework  of  bicycles- 
There  are  many  other  purposes  for  which  it  is  used  ;  but  no  doubt  the  princi- 
pal one  is  armor  plate  for  battleships.  The  officers  of  the  British  navy  have 
been  slow  to  appreciate  the  value  of  nickel  steel  for  this  purpose,  but  the 
adoption  of  it  by  the  naval  authorities  of  the  United  States  and  the  orders 
given  by  the  Government  of  Russia  for  ships  armed  with  nickel  feteel  plate, 
and  especially  the  good  results  of  tests  made  last  winter  at  the  works  of  three 
armor  plate  manufacturers  in  Sheffield,  decided  the  question  for  the  British 
authorities.  In  the  month  of  March  trial  was  made  of  a  6-inch  nickei 
harveyed  plate  measuring  8  by  6  feet,  made  by  Vickers,  Son  &  Co,,  when  it 
was  fired  at  by  a  6-inch  b.  l  gun  with  the  full  charge  of  48  lb.  of  powder» 
giving  a  striking  velccity  of  1,960  foot  seconds,  the  distance  of  the  gun  fron. 
the  plate  being  30  feet.  Af  er  the  five  rounds  required  to  fulfil  the  condi 
tions  no  cracks  were  formed  ;  all  the  projectiles  were  broken  to  small  pieces, 
and  only  two  fine  surface  cracks  developed.  The  projectiles  used  were  Holtzer 
service  of  100  lb.  weight,  and  the  actual  penetration  measured  by  the  points 
of  two  of  them  jarred  out  of  the  plate  was  only  1^  inches.  A  sixth  shot 
fired  at  the  request  of  the  makers  gave  a  result  practically  the  same  as  before  ; 
slight  surface  cracks  showed  around  the  point  of  impact,  but  otherwise  the 
plate  was  undamaged.^  Five  years  ago  many  tests  were  made  under  the 
direction  of  officers  of  the  Admiralty,  ending  in  1893  in  the  ado|)tion  of 
harveyed  steel  as  the  most  efficient  material  of  defence  for  the  vital  parts  of 
any  ship  of  war  ;  but  the  later  tests  have  so  conclusively  establishf  d  thr 
^Industries  and  Iron,  March  26,  1807. 
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superiority  of  nickel  steel  armor  over  all  othtrs  that  the  Government  has 
agreed  to  adopt  it  in  arming  the  new  vessels  whose  construction  has  been 
ordered  this  year.  As  this  report  is  going  throngh  the  press  the  announce- 
ment is  made  by  the  First  Lord  of  the  Admiralty,  Mr.  Goschen,  that  the 
main  armor  of  three  battleships  of  the  Majestic  class  (14,J00  tons)  as  well 
as  of  four  cruisers  (11,850  tons),  is  to  be  constructed  of  nickel  steel.  This 
decision  will  doubtless  have  far-reaching  eftects,  and  will  tend  to  largely 
increase  the  demand  for  nickel. 


GOLD. 


The  statistics  of   gold  mining  in  the  Province  for  the   past  tive  years  are  stJttinics  of 
given  in  the  following  table  : 


Schedule. 


Mines  worked numbei 

Men  above  ground *' 

Men  underground " 

Ore  t  rested   tons 

Gold  product .o/.. 

Gnl«l  value $ 

Wages  paid  for  labor , 


1892. 

1893. 

1894. 

1895. 

1896.  1 

9 
85« 
40 
3,710 

15 

112 

66 

5,5«K) 

1.605 

32,060 

49,027 

4 
40 
52 
2.428 

2,022i 
32.776 
38,032 

H 
126 
111 

6.r)00 
3.o:«) 

50,781 
66,234 

,s 

103 

86 

13.292 

7.154  , 

121,848  1 

01,210  1 

36,900 
22,750 

gold  mining 
for  the  tive 
yearn  1892  96. 


Although  these  statistics  represent  eight  mines  which  pioduced  bullion 
last  year,  only  two  of  them  were  worked  steadily,  and  in  the  case  of  one  of 
these  the  mill  was  run  only  in  the  day  time.  The  average  product  of  the 
ore  was  $9.16  per  ton,  as  much  lean  ore  was  treated  owing  to  the  lack  of 
development  work.  One  mine,  the  Mikado  of  Shoal  lake,  has  given  the  best 
results  yet  obtained  in  Lake  of  the  Wocds  region,  being  an  average  of  3.26 
oz.  or  $48.94  per  ton  from  a  run  of  297  tons  treated  at  the  Reduction  Works 
of  the  Dominion  Gold  Mining  Company  at  Rat  Portage.  The  total  number 
of  stamps  in  operation  last  year  was  45,  but  with  new  mills  in  course  of  con- 
struction and  additions  to  one  or  two  of  the  old  ones  it  is  probable  that  130 
stamps  will  be  dropping  before  the  close  of  the  present  year.  Statistics  of 
working  mines  however  do  not  give  a  fair  idea  of  the  extent  to  which  opera- 
tions in  the  gold  fields  of  the  Province  are  being  carried  on,  especially  during 
last  year,  as  the  returns  do  not  take  account  of  development  work  upon  locations 
where  no  mills  have  been  erected  for  treating  the  ores  It  is  important 
to  know  the  extent  to  which  such  work  has  been  undertaken,  as  it  bears 
•loaely  on  the  probable  future  of  our  gold  mining  industry,  and  with  this 
•bjeot  the  following  record  has  been  prepared,  the  data  in  the  case  of  each 
property  having  been  supplied  by  the  owners  or  managei^  according  to 
schedules  prepared  by  the  Bureau, 


KK<<^RT<3     OK      I)  K  V  K  L  t»  P  M  K  .N  T      WORK 


The  Mikado  mine,  or  mining   location   148D,  is  owned   by    the   Mikado  Mika^lo  mine 
Gold  Mining  Company,  Limited,  of  79  Gracechurch  street,   London,  E.  C, 
England.      It  is  the  property  whose  unusual  richne.ss  has  given  prominence 
to  the  Shoal  Lake  (west)  district,  and  which  enjoys  the  reputation  of  having 
practically  paid  for  itself  in  bullion  and  ore  from  the  start,    nc  uding  a  return 
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Sweden  mine. 


Nonesuch 
mine. 


Three  Ladie.- 
mine. 


of  the  purchase  money  paid  by  the  present  owners,  825,000.  On  it  are 
situated  two  parallel  lodes,  400  feet  distant,  the  course  of  the  veins  being  35° 
south  of  east.  On  the  west  or  No.  1  vein  an  open  quarry  has  been  made  on 
the  outcrop,  150  feet  long,  20  feet  deep  and  10  feet  wide.  A  shaft  6  feet  by 
12  in  size  has  been  sunk  on  the  hanging  wall  side  38  feet  east  of  the  vein, 
which  at  the  end  of  the  year  had  reached  70  feet  in  depth.  A.t  60  feet  a 
crosscut  4  feet  by  6  was  run  towards  the  vein,  which  was  struck  at  a  distance 
of  34  feet  from  the  siiaft.  The  work  of  driving  on  the  vein  to  right  and  left 
at  this  level  had  just  begun.  An  open  working,  70  feet  long,  15  feet  deep 
and  10  feet  wide,  had  also  been  made  on  the  east  or  No.  2  vein.  Operations 
were  begun  August  Ist,  1896,  and  a  force  of  sixteen  men  employed  through- 
out, the  expenditure  for  wages  during  the  year  being  $4,747.77.  The  ma- 
chinery in  place  at  the  close  of  1896  consisted  of  a  locomotive  boiler  of  40 
h.  p.  and  hoisting  engine,  double  cylinder  and  double  drum  of  30  h.  p.  The 
manager  is  Mr.  Theo.  Breidenbach. 

The  properties  owned  by  the  Sweden  Gold  Mine  Company  of  Ontario, 
Limited,  whose  head  oflioe  is  at  Winnipeg,  Man.,  are  D58  and  447P. 
There  are  on  these  locations  five  veins,  four  of  which  run  northeast  and 
southwest,  and  one  north  and  south.  Work  was  begun  by  the  present  com- 
pany in  October,  1896.  On  No.  1  vein  a  shaft  7  feet  by  9  had  been  sunk  to 
a  depth  of  70  feet,  and  a  drift  of  10  feet  had  been  made  along  the  vein.  A 
crosscut  had  just  been  begun.  Veins  Nos.  2  and  3  had  both  been  stripped 
for  some  distance,  on  the  former  for  about  100  feet,  an  i  a  pit  10  feet  deep 
sunk  on  each.  Seventeen  workmen  were  employed,  and  about  f  1,200  had 
been  paid  out  in  wages  up  to  the  close  of  the  year.  The  original  discoverer 
of  the  locations  was  a  prospector  who  had  put  down  a  shaft  a  depth  of  30 
feet  before  the  present  company  acquired  the  property.  The  work  had  so 
far  been  done  by  hand,  but  arrangements  were  being  made  to  put  in 
machinery  to  assist  in  development,  and  probably  also  a  stamp  mill.  Mr, 
Charles  E.  Carbert  is  secretary-treasurer  of  the  c6mpany. 

Mining  location  Ml 2,  called  the  Nonesuch  mine,  is  owned  by  Oliver 
Daunais  of  Norman.  The  vein  on  the  property,  whose  course  is  northeast 
by  southwest,  is  of  unusual  size.  Work  was  begun  in  July,  1895,  and  con- 
tinued till  May,  1896.  A  shaft  6  feet  by  9  was  sunk  to  a  depth  of  70 
feet.  At  60  feet  a  crosscut  was  made  to  determine  the  width  of  the  vein, 
which  at  that  depth  was  found  to  be  40  feet.  From  five  to  eight  men  were 
employed  during  the  above  period,  and  the  total  amount  expended  for  wages, 
tools,  powder,  buildings,  etc.,  was  $3,500  Twenty  five  or  thirty  feet  of 
drifting  has  been  done  on  an  extension  of  the  same  vein,  on  location  Ml 4. 

The  Three  Ladies  mine  belongs  to  the  same  owner.  On  this  property 
there  are  two  parallel  veins  about  150  feet  apart.  On  one  vein  two  shafts 
have  been  sunk  at  a  distance  from  each  other  of  about  600  feet,  the  shafts 
being  of  the  dimension  of  6  feet  by  7.  One  is  57  feet  deep,  and  the  other  is 
28  feet.  The  first  shaft  showed  the  vein  to  have  a  width  of  2  to  3  feet  and 
the  second  a  width  of  4  feet.  On  the  second  vein  a  shaft  of  the  same  siae 
was  sunk  to  a  depth  of  30  feet,  the  vein  at  the  bottom  being  6  or  7  feet  wide. 
This  work  was  done  in  1889  and  1890. 


Dining  Tent  at  Proudfoofs  Camp,  UpperjSeioe  River. 


The  Forge  in  the  Forest,  I'roudfoots  Camp. 


ludian  Nursery  at  Sawbill  Lake— a  Snap  iShot. 


An  Indian  Cauoe  Factory  at  Saw  bill  Lake. 
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The  Three  Friends  mine  also  belongs  to  Mr.  Daunais.  There  are  two  Three  Friends 
veins,  on  one  of  which  a  shaft  was  sunk  in  1890  and  1891  to  a  depth  of  45 
feet,  which  showed  the  vein  to  be  about  3 J  feet  wide.  About  *25  feet  of 
stripping  and  50  feet  of  drifting'  was  also  done  on  this  vein.  In  all  some 
$6,000  to  $7,000  has  been  expended  by  Mr.  Daunais  on  the  Three  Ladies  and 
Three  Friends. 

The  Scramble  mine,  which  is  situated  on  lots  13  and  14  in  the  sixth  Scramble 
concession  of  Jaffray,  is  owned  by  L.  W.  Partridge  and  E.  D.  Williamson  of 
Detroit,  Mr.  S.  V.  llalstead  of  Rat  Portage  being  manager.  There  are  eight 
veins  on  the  property  of  which  five  run  about  northeast  and  southwest,  one 
nearly  east  and  west,  one  north  and  south  and  one  nearly  southeast  and  north- 
west. Considerable  prospecting  work  was  done  by  Mr.  A.  Benson,  the  for- 
mer owner,  during  the  summer  of  1895.  The  present  proprietors  began  work 
in  November  of  that  year.  A  shaft  7  feet  by  1 1  had  been  sunk  on  No. 
1  vein  a  depth  of  54  feet,  and  at  the  50  foot  level  a  crosscut  5  feet  by  7  had 
been  made  running  across  the  vein  27  feet.  About  500  feet  of  stripping  has 
been  done  at  various  points  on  this  vein.  Small  test  pits  have  been  sunk  on 
veins  Nos.  3  and  4,  and  some  stripping  and  blasting  have  been  done  on  other 
veins.  An  average  of  nine  men  were  employed,  and  about  81,200  was  paid 
out  for  wages  during  1896,  or  about  81,500  in  all  op  to  31st  December  of 
that  year.  A  pulsometer  pump  was  in  place,  but  the  management  was  contem- 
plating the  formation  of  a  joint  stock  company  and  the  erection  of  a  stamp  mill. 

The  Norway  mine,  situated   on  mining  location  395 P,  is  owned  by  Mr 

Norway  mioe. 
Walter  Koss  of  Rat  Portage.     Several  veins  occur  on  this  property,  and  some 

development  work  was  done  in  1893,  a  shaft  7  feet  by  9  having  been  sunk  50 

feet,  and  several  crosscuts  made.     About  81,800  in  wages  were  paid  out  for 

work  on  this  location. 

Mining  locations  504P  and  5S9P  are  situated  on  Bath  island  in  Lake  of  j^j^^h  Island 
the  Woods,  and  are  owned  by  a  syndicate  of  Toronto  gentlemen,  John  Gait,  rnine. 
o.  E.  and  M.  E.,  being  chairman.  Seven  parallel  veins  running  oast  and 
west  have  been  explored,  and  interoiittent  work  on  these  has  been  done  since 
1895.  Some  drifting  has  been  done  on  the  south  vein  ;  seven  test  pits  and  a 
shaft  18  feet  deep  sunk  on  No.  1  vein  ;  a  shaft  7  feet  by  9  sunk  to  a  depth 
of  28  feet  on  No.  2  vein  ;  one  cross  trench  run  on  No.  3  vein  ;  two  te.-^t  pits 
sunk  on  No.  5  vein,  and  seven  test  pits  on  No.  G  vein.  About  81,500  has 
been  paid  out  in  wages,  and  the  actual  outlay  for  mining  expenses,  buildinarn, 
etc.,  has  been  about  85,000.  The  only  machinery  on  the  island  consisted  of 
horse-power  hoists. 

Messrs.  R.  H.  Ahn  and  Company  of  Rat  Portage  had  two  properties  standard 
under  development  at  the  end  of  the  year.  One  of  them,  called  the  Standard  "^>ne. 
mine,  is  on  mining  location  McA51.  Two  lodes  occur  on  the  property,  one  3 
and  the  other  26  feet  wide.  Work  was  began  in  October,  1896.  No.  1  vein 
was  stripped  for  150  feet,  and  a  shaft  8  feet  square  was  sunk  to  a  depth  of 
25  feet.  Twenty  tons  of  ore  were  on  the  dump  from  this  vein,  the  average 
of  assays  being  815  in  gold  per  ton.  No.  2  vein  was  crosscut  the  entire 
width  to  a  depth  of  10  feet,  the  cut  being  6  feet  wide,  and  a  shaft  was  started 
on  the  hanging  wall.     Sixty  tons  of  ore  had  been  taken  out,  assaying  from 

4  B.M. 
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Gold  Hill 
mine. 


Black  Jack 
mine. 


Reduction 
Works. 


$6  to  $15  per  ton,  which  it  was  intended  to  ship  to  the  Reduction  Works  at 
Rat  Portage  in  the  spring.     A  force  of  six  men  was  at  work  continuously 
from  October,  the  average  wages  paid  being  $1.50  per  day  and  board.     It  was 
proposed  to  erect  a  ten  stamp  mill  on  the  property  in  1897, 
Queen  mine.  The  same  firm  was  also  engaged  in  developing  the  Queen  mine,  situated 

on  mining  location  McA46,  on  which  are  two  veins  5  feet  wide  running 
respectively  south  70^^  west  and  south  50°.  Operations  were  begun  Decem- 
ber 2nd,  1896,  and  one  shaft  put  down  15  or  20  feet  on  each  vein.  Surface 
assays  showed  a  value  of  $2.50  per  ton,  which  increased  at  the  bottom  of  the 
shafts  to  $11.50  per  ton.  Five  men  were  employed  at  the  average  wages  of 
$1.50  per  day  and  board. 

On  the  Gold  Hill  and  Black  Jack  mines,  owned  by  the  Dominion  Gold 
Mining  and  Reduction  Company  of  London,  Eng.,  a  force  of  20  men  was 
employed  from  the  end  of  October,  1896.  On  the  Gold  Hill  a  shaft  has  been 
sunk  on  the  Pebble  vein  120  feet  deep,  and  about  50  feet  of  drifting  has  been 
done  at  the  50-foot  level.  A  shaft  which  is  6  feet  by  8  was  being  sunk 
to  150  feet,  from  which  depth  it  was  proposed  to  run  a  crosscut  60  feet  to 
reach  a  rich  vein  lying  to  the  north.  A  steam  hoist  brings  the  ore  to  the 
surface.  On  the  Black  Jack  a  shaft  6  feet  by  8  has  been  sunk  to  100  feet, 
and  about  50  feet  of  drifting  and  150  feet  of  crosscutting  done.  There  is  a 
steam  hoist  and  also  a  ten  stamp  mill  on  the  property.  The  average  rate  of 
wages  paid  to  the  workmen  was  $1.50  per  day  and  board.  This  company 
owns  the  Reduction  Works  situated  at  Rat  Portage,  the  manager  of  which 
is  Mr.  R.  H.  Ahn.  These  works  are  now  in  good  shape  for  treating  customer's 
ore.  The  plant  consists  of  four  batteries  of  five  stamps  each,  sample 
grinders,  Cornish  rolls,  one  Frue  vanner,  two  Krupp  vanners,  two  Colorado 
perfection  concentrators,  etc. 

On  mining  locations  D212  and  D265  is  situated  the  Cornucopia  mine, 
owned  by  the  Anglian  Mining  and  Finance  Company,  Limited,  of  London, 
Eng.  The  situation  is  on  Bag  bay.  Shoal  lake, '  about  a  mile  west  of  the 
Mikado.  One  vein  runs  northwest  and  southeast,  and  is  from  3  to  4  feet  wide  ; 
another  runs  northeast  and  southwest,  and  has  a  width  of  3  feet.  A  shaft  80 
feet  deep  had  been  sunk  on  No.  1  vein  and  a  hoisting  plant  installed.  Twenty 
men  had  been  at  work  from  October,  1896.  A  mill  run  of  25  tons  of  ore 
was  made  at  the  Rat  Portage  Reduction  Works,  and  is  said  to  have  given  the 
richest  yield  to  date  of  any  mine  in  the  district.  Vigorous  development  was 
contemplated  by  the  managers,  Messrs.  R.  H.  Ahn  and  Company,  and  it  was 
proposed  to  put  up  a  mill  at  an  early  date. 

Messrs.  R.  Cameron  and  Company  of  New  York  are  the  owners  of 
D228  and  D213.  On  the  former  location  are  two  veins,  one  rnnning  east 
10°  north  and  the  other  northwest  and  southeast.  The  first  is  3  feet  wide, 
and  has  been  stripped  for  150  feet,  with  one  test  pit  sunk  upon  it  to  a  depth 
of  30  feet.  A  mill  run  of  4  tons  gave  $9  per  ton.  No.  2  vein  has  been 
stripped  for  100  feet  and  a  test  pit  sunk  upon  it  20  feet  deep.  The  averac;e 
assay  value  of  the  ore  is  $7.50  per  ton.  On  D213  are  three  veins.  Test  pits 
15  feet  deep  have  been  put  down  on  each.  A  mill  run  of  4  tons  gave  $8  per 
D214.  *o^'     Location  D214   is   owned   by   Messrs.  Kendall    and   Whiting   of  Rat 
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Portage.  It  carries  one  vein  5  feet  wide  whose  strike  is  southeast  and  north- 
west. Twenty  feet  of  test  pitting  has  been  done,  and  a  mill  run  of  four  tons 
gave  $7.50  per  ton.  The  last  throe  mentioned  profMirties  were  worked 
conjointly  by  a  force  of  14  men  who  began  openitions  in  October,  189(>, 

The    Regina    (Canada)    Gold    Mining    Company    was    reconHtruct'«l    in  It*Rin«mine, 
February,  189G,  with  an  authorized  capital  of  150,000  shares  of  £1  each,  of 
which  127,111  shares  were  issued  credited  with  17s.   per  share  as  paid.     Calls 
amounting  to  2s.   per  share  have  now  been  made  on  all  of  thfse  shares.      The 
holders  of  about  40,000  shares  have  voluntarily  paid  up  in  full,  leaving  as  a 
reserve  of   capital   Is.  per  share  on   about  90,000  shares,  and  22,882  shares 
still  unissued.     The    mine  is    situated  on  mining  locations  55CP  and  557P, 
Regina  bay,  Lake  of  the  Woods,  containing  77  acres.     Underwater  righta 
have  been  secured  increasing  the  area  of  the  property  to  200  acres.     A  good 
deal    of  work   was  done,   and  many   improvements   of    various  kinds    made 
during  the   latter  half  of  the  year   189G.     The  shaft   house  over  the   main 
shaft,  destroyed  by  tire  during  the  winter  of  1895  G,  has  been  rebuilt,  and  a 
washing  and  dressing  room  constructed  for  the  employ t'-j  on  the  north  side. 
This  room,  and  the  walls  of  the  shaft  house  and  of   the  gallery  are  facrd  with 
sheet  steel  as  a  protection  against  tire.     A  lire  extinguishing  machine  is  also 
lodged  in  the  shaft  house.     The  hoisting   drum  has  been  fitted  with  a  new 
pliable  rope   of  crucible  steel,   19  wire  j-inch  diameter,  300  feet  long,  whose 
breaking  strain  is  18  tons.     The  ore  is  raised   in  the  shaft  by  tube,  maxi- 
mum weight  when  full  half  a  ton.     The  small  undecked  4-ton  steam  launch 
Eleanor  has  been  replaced  by  the  powerful  decked  steamer  Squaw  of  Ottawa, 
00  feet  long,  26  tons  burden,  having  comfortable  cabins  and  a  speed  of  10 
miles    an    hour,  thus    enabling   her    to    steam   frrm    Regina   mine    to  the 
0.  P.  R.  wharf  at   Rat   Portage   in   four  and  a  half  hours.     The  following 
additions  to  the  plant  have  been  made  :  four  wooden  vats  10  feet  by  7,  for  the 
treatment  by  the  Mc.Arthur- Forrest  cyanide  process  of  the  concentrates,  one 
air  compressor  engine  power  for   four  drills,   one  air  receiver,   one   80   h.p. 
multitubular  return  tlue  steam  boiler,  and  one  steam  sinking  pump  in  main 
shaft.     A  complete  cyanide   process   for   treatment  of  the  tailings  has  beer 
installed  in  a   new  building  40  by  50  feet  and  40  feet  high  adjoining  th( 
mill,  capable  of    treating  30  tons  daily   by  the   Mc Arthur- Forrest  method. 
In  tliis  building  aie  10  wooden  vats,  some  13  by  7  feet  and  others  10  by 
7,  three  steam    pumps,    two    of    them    centrifugal,    one    steam    engine    fo^ 
working  pumps,  circular  saw,  etc.,  one  smelting  and  assay  furnace,  one  saw 
bench  and  one  circular  saw.     To  the  outside  works  have  been  added  a  large 
fuel  shed  built  alongside  the  boiler  house,  a  chute  to  convey  cordwood  from  t 
the  fuel  yard  at  the  top  of  the  hill  to  the  boilers,  an  engineer's  workshop,  a  ^',j  i    ^  ^^^ 
storehouse  for  coal,  lime,    and  similar  supplifs,  an  additional  storeroom  for  y^-^- 
provisions,  about  six  new  miners'  cottages  and  a  log  house  24  feet  by  24  for 
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the  accommodation  of  the  engineers.     On  31st  December,   1896,  the  work- 
ings of  the  mine  had  reached  the  following  stage  : 

Width  of  quartz 
Shafts.  Depth  in  ft.       in  vein,  ft. 

Main  shaft  on  No.  3  vein,  10  by  6  ft  230  8 

Air  shaft       "  "  34  i 

Went  vein  shaft,  10  by  6  ft*.!!!'.*. 70  l| 

Trial  shaft  on  No.  1  vein,  10  by  6  ft 20  1 

Total  amount  of  sinking  done 354 

Width  of  quartz 

Tunnels  and  levels.                                          Length  in  ft.  in  vein,  ft. 

Tunnel  on  level  with  top  of  main  shaft 214  1 

1st  level  north,  60  ft.  from  surface  27  3 

south,   •'      "      133  5 

2nd  level  north,  108  ft.    "      63  3 

south,   '«      "     297  5 

3rd  level  north,  185  ft.         "             110  3 

south,      •♦              '•             120  6 

Total  length  driven   964 

The  average  width  of  solid  quartz  in  the  stopes  above  these  levels  is 
from  four  to  five  feet.  The  average  value  of  this  quartz,  judging  from  assays 
taken  twice  a  week  during  the  last  six  months  of  the  year,  was  1  oz.  2  dwt. 
17  gr.  of  pure  gold  per  ton  of  2,000  lb.,  the  total  number  of  assays  taken 
being  123.  The  estimated  amount  of  reserve  of  this  class  of  ore  in  sight  is 
6,500  tons  and  was  being  added  to  at  the  rate  of  about  100  tons  per  day. 
Up  to  the  end  of  1896  4,858  tons  of  rock  had  been  crushed  in  the  mill,  most 
of  it  coming  from  development  work  in  the  shaft  and  levels.  It  was  there- 
fore largely  mixed  with  barren  country  rock.  The  total  yield  of  bar  gold 
from  the  time  crushing  began  in  September,  1895,  to  31st  December,  1896, 
was  1,341  oz.  8  dwt.  Its  value  per  ounce  has  steadily  increased  with  the 
depth  from  <£3  10s.  O^d.  to  <£3  15s.  6d.  The  quartz  in  this  mine  is  easily  crushed, 
so  that  even  with  a  fine  (40-me8h)  screen  and  high  discharge  the  10-stamp 
battery  now  in  use  can  readily  crush  one  ton  an  hour,  or  24  tons  per  diem, 
the  mill  being  worked  night  and  day  for  six  days  in  the  week  when  sufficient 
ore  is  available.  Now  that  the  cyanide  treatment  of  the  concentrates  and 
tailings  has  been  successfully  introduced,  it  is  hoped  that  about  90  per  cent, 
of  the  gold  will  be  extracted.  As  the  large  mass  of  reserve  ore  in  sight  is 
estimated  to  contain  on  the  average  1  oz.  2  dwt.  17  gr.  of  gold  per  ton,  it  is 
looked  upon  as  likely  that  at  least  1  ounce  per  ton  will  be  actually  won. 
The  vein  appears  to  be  increasing  in  width  and  also  in  richness  a^  depth  is 
attained.  About  60  men  were  at  work  at  the  mine,  and  development  was 
being  rapidly  pushed  at  the  close  of  the  year.  Frost  did  not  in  any  way 
interfere  with  the  operations. 

Lieut.-Gen.  Wilkinson,  chairman  of  the  company,  who  kindly  furnishes 
Advantages  the  foregoing  particulars,  sums  up  the  advantages  of  the  Regina  mine  as 
of  the  region  foUo^g  .  u  rphe  climate  is  the  most  invigorating  and  healthy  in  the  world.  The 
water  is  of  course  unlimited  in  quantity,  and  is  sweet  and  soft,  leaving  no 
crust  in  the  boilers.  It  is  15  feet  deep  close  up  to  the  mill  wharf,  allowing 
the  largest  lake  steamers  to  come  alongside.  Fuel  is  excellent,  close  to  the 
mill,  very  cheap,  and  inexhaustible  in  quantity.  Mine  timber  of  all  sorts  is 
also  excellent,  close  at  hand,  and  very  cheap,  being  only  of  cord  wood  value. 
Communication   with    the  Canadian    Pacific    Railway   is    rapid,    easy  and 
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inexpensive.  Labor  is  good,  chiefly  from  the  Sudbury  (nickel-mining)  district, 
and  not  expensive.  Food  is  abundant,  excellent  and  very  cheap  ;  the  largest 
flour  mill  in  Canada  is  on  the  banks  of  this  lake  at  Keewatin.  Povvdorgood 
and  cheap.  Steel,  iron,  lime,  cyanide,  zinc,  tools,  and  mining  supulies  of  all 
sorts  are  to  be  had  at  reasonable  rates  delivered  at  the  wharf  at  Hat  Portage, 
fcur  and  a  half  hours  from  the  mine."  Leaving  out  of  view  the  statements 
as  to  distance  from  O.P.R.,  etc.,  which  refer  to  this  property  only,  General 
Wilkinson's  remarks  apply  to  the  western  gold  mining  district  of  Ontario  as 
a  whole,  and  very  aptly  sot  forth  the  particulars  in  which  comparison  can 
safely  be  invited  with  any  other  region  or  country  in  the  world. 

The  immense  supply  of  water  which  nature  has  provided  in  the  Lake  of  OttAwa  Gold 
the  Woods  district  is  of  very  great  importance  to  the  mining  industry,  which  j,  /^y  ^  ™' 
indeed  could  scarcely  be  prosecuted  without  it.  The  power  produced  by  the 
falls  at  Keewatin  has  already  been  partially  made  use  of  in  oporatintj  the 
machinery  of  the  large  flour  mill  owned  by  the  Lake  of  the  Woods  Milling 
Company,  and  in  other  ways,  and  it  is  now  proposed  by  the  Ottawa  Gold 
Milling  and  Mining  Company,  Limited,  to  turn  this  power  to  advantage  in 
the  stamping  of  gold  ore.  This  is  a  concern  composed  mostly  of  Ottawa 
capitalists,  Mr.  John  Mather,  president  of  the  Keewatin  Power  Company, 
being  the  managing  director.  Its  capital  is  $1,000,000  in  shares  of  a  par 
value  of  $1  each.  The  purpose  of  the  company  is  to  build  a  mill  of  not  less 
than  fifty  stamps  for  the  purpose  of  treating  ore  from  the  many  properties  in 
and  around  Lake  of  the  Woods  upon  which  stamp  mills  may  not  have  been 
erected.  By  placing  at  the  disposal  of  mine-owners  of  small  means  a  thor- 
oughly equipped  mill  and  skilled  management,  the  company  hopes  in  return 
for  a  reasonable  charge  to  save  .such  owners  the  expense  of  putting  up  mills 
on  their  properties  and  to  enable  them  to  reap  a  return  from  their  ore  from 
the  very  outsut.  The  company  also  proposes  to  equip  and  maintain  a  complete 
system  of  barges  to  carry  the  ore  from  the  mines  to  the  works,  and  siding 
facilities  will  be  j»rovided  to  receive  ore  from  points  east  and  west  of  Keewatin 
contiguous  to  the  C.  P.  R.  The  mill  and  plant  are  to  be  under  the  charge  of 
Mr.  F.  T.  Snyder,  a  metallurgical  engineer  of  experience  from  Colorado. 
Economy  is  expected  to  be  achieved  in  the  following  points,  the  saving  being 
divided  between  the  milling  company  and  the  mine  owner  :  (1)  Expense  of 
fuel.  The  ample  water  power,  constant  and  cheap,  will  take  the  place  of 
wood  or  coal  for  generating  steam.  (2)  Outlay  of  capital.  One  large  mill, 
with  every  appliance  for  doing  good  work,  will  be  substituted  for  a  number  of 
small  mills,  probably  of  inferior  equipment.  (3)  Cost  of  superintendence. 
By  concentrating  the  work  to  be  done  at  a  central  point,  skilled  management 
and  superintendence  can  be  supplied  which  would  weigh  heavily  upon  individual 
operators  if  provided  by  each.  (4)  Special  treatment  of  ores.  The  gold  ore 
of  the  district  is  for  the  most  part  free  milling,  but  the  company  intends  pat- 
ting in  processes  for  treating  various  kinds  of  ore,  thus  enabling  a  mine-owner 
to  determine  which  process  is  the  one  best  suited  to  the  requirements  of  his 
property. 

The  Sawbill  gold  mine  is  situated  on  mining  location  313X,  which  alone  a     .^  .• 

^  o  '  6  Sa  vbill  mine. 

with  31 4X  is  owned  by  the  Sawbill   Lake  Gold  Mining  Company,  Limited, 
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the  secretary-treasurer  of  which  is  Mr.  H.  N.  Kittson  of  Hamilton.  There 
are  three  veins  on  the  property  besides  the  main  lode  operated.  Work  was 
begun  in  April,  1895,  and  at  the  end  of  1896  the  main  shaft  had  been  sunk 
145  feet  deep.  At  60  feet  a  level  was  drifted  south  along  the  vein  70  feet 
and  north  66  feet;  and  at  120  feet  a  second  level  was  run  south  25  feet  and 
north  20  feet.  Twenty-five  men  were  employed  on  the  average  throughout 
the  year,  and  the  total  wages  paid  for  labor  was  $15,000.  The  machinery 
consisted  of  a  double  cylinder  25  h.  p.  hoist,  and  other  necessary  appliances 
for  sinking  the  shaft  to  a  depth  of  300  feet.  The  company  propose  to  erect 
a  10-stamp  mill  during  1897. 

The  Hawk  Bay  Gold  Mining  Company,  Limited,  of  Hamilton  and  Port 
Arthur,  is  owner  of  the  Hawk  Bay  gold  mine,  situated  on  mining  location 
location  324X.  Three  veins  occur  on  the  property.  Operations  were  com- 
menced on  15th  October,  1896,  and  a  shaft  7  feet  by  10  was  put  down  60 
feet  by  the  end  of  the  year,  fifteen  men  being  kept  at  work.  A  hoist  and 
boiler  of  sufficient  capacity  to  sink  a  shaft  to  a  depth  of  300  feet,  and  a  3-drill 
air  compressor  were  on  the  ground,  and  the  erection  of  a  stamp  mill  was 
contemplated. 

Mr.  J.  T.  Sill  of  New  York  is  proprietor  of  the  Golden  Fissure  mine, 
named  by  the  surveyor  mining  location  5 KM.  A  shaft  7  by  10  feet  has  been 
put  down  20  feet  on  the  vein,  the  work  being  carried  on  by  means  of  a  small 
hoist.  Work  had  only  got  under  way  by  the  end  of  the  year,  having  begun 
on  15th  December.     Ten  workmen  have  been  employed. 

The  Hammond  Keef  Gold  Mining  Company  owns  part  of  the  immense 
band  which  was  discovered  by  Mr.  James  Hammond  in  the  neighborhood  of 
Sawbill  lake.  Its  property  is  described  as  mining  location  33  7X.  On  it 
eight  veins  in  all  are  found,  on  some  of  which  operations  have  been  carried 
on  since  August,  1895.  Fourteen  openings  consisting  of  shafts,  drifts  and 
crosscuts  had  been  made  at  the  end  of  the  year.  Of  the  drifts  and  open  cuts 
one  was  150  feet  long,  three  60,  one  40,  one  20,  one  15  and  one  10.  From 
ten  to  thirty  men  were  kept  at  work,  and  about  $6,000  paid  in  wages  for 
labor  during  the  year.  About  $16,000  in  all  had  been  paid  out  as  wages  for 
development  work  since  operations  first  began.  It  was  contemplated  to  erect 
a  ten-stamp  mill  upon  the  property  during  1897. 

The  Kabaskong  Gold  Mining  Company,  Limited,  began  in  December, 
1896,  to  develop  a  property  known  as  the  south  half  of  mining  location  361X, 
upon  which  two  veins  are  found.  Four  test  pits  have  been  made,  one  crosscut 
run  and  a  quantity  of  stripping  done.  Eight  men  were  employed  and  about 
$250  paid  out  in  wages. 

The  Wampum  Gold  Mining  Company  began  work  on  its  location,  36 IX 
in  January,  1897.  A  shaft  10  feet  in  depth  has  been  sunk  on  one  of  the 
three  veins,  and  ten  men  were  prosecuting  the  work. 

The  Foley  mine  stands  in  the  same  prominent  relation  to  the  Shoal  Lake 
(Seine  river)  region  as  the  Sultana  mine  does  to  the  northern  portion  of  Lake 
of  the  Woods,  or  the  Mikado  to  Shoal  Lake  (west).  It  was  one  of  the  first  to 
undergo  actual  development  there,  and  at  the  close  of  1896  not  only  had  a  large 
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amount  of  exploration  work  been   done  and  a  considerable  qnentity  of  ore 
brought  to  the  surface,  but  a  well  equipped  2()-8taiiip  mill  had  been  taken  in 
in  the  face  of  formidaVjle  ditliculties  of  transporation,  and  put  in  position  ready 
to  begin  the   extraction  of   bullion.     The  mine,  which  is  situated  on  mining 
locations  AL74,  75  and   76.  is  the  property   of   the  Foley  Gold  Mines  Comp- 
any of  Ontario,  Limited,  the  head  otiice  bein^  at  lOo  Bay  Street,  Toronto.     Mr. 
J.  C.  Foley  is  the   resident  manasjer,  his  address  being  Seine  River,  Out.,  or 
Harding,  P.O.,  Minnesota.     A  large  number  of  veins  have  been  found  in  the 
altered  granite  or  protogine,  which  is  the  characteristic  formation  of  this  section 
of   the  district.     Up  to  the  end  of  the  year  no   less  than   sixteen   had  been 
located  and  numbered  or  named.    One  of  these,  called  the  West  vein,  outcrops 
on  all  three  locations,  while  the  Jumbo  and  Bonanza  veins  are  found  on  both 
AL74  and  75.     No.  3    can  be  traced  on   AL75  and    76.     Most  of   the   ex- 
ploratory work  has  been  done  on  locations  74  and  75,  little  having  as  yet  been 
attempted  on  76.     Operations  were  begun  on  75  in  March  and  on  74  in  June, 
1895.     On  the  West  vein  seven  crosscuts  and  one  test  pit  five  feet  deep  have 
been  made,  showing  the  vein  to  have  a  width  of  five  inches  to  five  feet  on  an 
outcropping  of  over  1,000  feet  on  AL74.     Two  crosscuts  have  been  made  on 
the  outci^p  of  this  vein  on  AL75  where  it  is  traceable  for  150  feet,  and  one 
test  pit  has  been  sunk  on  its  extension  on  AL76.     The  Jumbo  vein  shows  an 
outcropping  of  over  1,000  feet,  and  a  width  of  36  to  70  inches  as  exposed  l)y 
five  crosscuts.     A  crosscut  107   feet  long  from  the  shaft   on  the   Bonanza  to 
the  Jumbo  vein  has  been  made  at  a  depth  of  160  feet,  the  latter  l^eing  5  feet 
7  inches  wide  at  that  point.     The  principal  workings  have  been  done  on  the 
Bonanza  vein,    on  which  two  shafts   have   been  sunk  of   the  dimensions  of  8 
feet  by  6.     The  north  shaft  is  situated  on  AL74,  and  the  No.  5  shaft  on  AL 
75.     It  had  nob   however  been   absolutely   determined  at   the  close  of    1S9G 
whether  No.   5  shaft  was  on  the  Bonanza  vein.     The  former  at  the  close  of 
1896  had  reached  a  depth  of  210  feet,  and  the  following  drifts  have  been  run,  Kxtent  of  the 
whose  extent  at  the  same  date  were  as  here  given  :    At  100-foot  level,  south 
drift  62   feet,  north  drift  38  feet ;  150-foot  level,  south  drift  166  feet,  north 
drift  63  feet  3  inches  ;  200-foot  level,  south  drift  85  feet,  north  drift  77  feet. 
The  following  winzes  had  been  begun:  No.  1,   100-foot  south  drift,  about  60 
feet  from    shaft,  38  feet  3  inches  ;    No.  4,  150-foot,  north  drift  60  feet  from 
shaft,  19  feet  5  inches  ;  and  No.  3,  150  foot,  south  drift  60  feet  from  shaft* 
18  feet  5  inches.     Shaft  No.  5,  supposed  to  be  on  the  Bonanza  vein,  is  1,200 
feet  south  of  the  north  shaft,  and  drifts  have  been  run  therefrom  as  follows  : 
60  foot  level,  south  drift  83  feet  2  inches,  north  drift  47  feet  6  inches.     On 
No.  7  vein  two  crosscuts  have  been  made  showing  the  vein,  which  outcr<jps 
for  over  400  feet,  to  be  30  inches  wide.     A  test  shaft  has  been  sunk  31  feet 
deep  on  No.   9  or  Concentrating  vein,   proving  it  to  have  a  width  of  3   feet. 
On  the  Double  Plate  vein,  which  is  10  to  12  inches  wide,  a  small  crosscut  has 
been  made  and  a  test  pit  sunk.     Crosscuts  have  been  run  on  No.  2,  Gilt  Edge 
and  Humming-bird  veins,    showing  the  two   former  to  have  a  width  of  8  to 
11  inches  each,  and  the  last  a  width  of  15  inches.     Test  pits  have  been  sunk 
on  the  No.  1  or  Daisy  vein  to  a  depth  of  1 4  feet  and  on  No.  4  to  a  depth  of 
10  feet,  the  latter  vein  being  20  inches  wide.     On  the  Lucky  Joe  vein  a  shaft 
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8  feet  by  6  had  been  put  down  39  feet  8  inches,  and  drifts  had  been  started 
to  the  north  and  south,  measuring  13  feet  8  inches  and  16  feet  7  inches 
respectively,  showing  the  vein  to  have  an  average  width  of  16  inches.  On 
No.  3  vein  a  test  pit  19  feet  deep  had  been  sunk.  During  the  year  from  50 
to  75  men  were  kept  at  work  and  about  $40,000  paid  out  in  wages  to  miners, 
surface  help,  carpenters,  etc.  The  total  amount  paid  for  wages  on  these 
locations  up  cothe  end  of  1896  was  $65,000.  A  complete  Fraser  and  Chalmers 
20-starap  mill  of  the  most  modern  type  was  on  the  property,  and  ready  to 
begin  work  at  the  beginning  of  1897,  equipped  with  four  Frue  vanners  and  all 
necessary  appliances.  At  No.  5  shaft  there  is  a  double  drum  hoist  and  boiler  ; 
and  at  the  north  shaft  three  Ingersoll  rock  drills  with  air  compressor  and 
boiler,  double  drum  hoist,  self-dumping  skip  and  skip  road,  and  4,000  feet  of 
gravity  tram  road  with  steel  rails.  A  dock  has  been  built  at  the  edge  of 
Shoal  lake,  with  derrick,  etc.  The  buildings  comprise  office,  assay  office, 
boarding  house,  stable,  barn,  powder  house,  blacksmith  shop,  storehouse,  etc. 

The  Ferguson  mine  is  another  property  upon  which  a  good  deal  of 
development  work  has  been  done.  It  is  situated  on  mining  locations  ALllO, 
ALlll,  and  K223  and  is  owned  by  the  Seine  River  Gold  Mines,  Limited, 
an  English  company  of  which  Mr.  T.  Nenty  Varty  is  the  general*manager. 
Eight  veins  are  found  on  the  property,  which  have  a  west-northwest  and 
east-southeast  course.  Work  was  begun  on  17th  October,  1895,  and  up  to 
the  end  of  1896  about  3,000  feet  of  stripping  had  been  done,  and  test  pits  of 
a  total  depth  of  45  feet  sunk.  Five  shafts  have  been  put  down,  three  of  them  9 
feet  by  6,  and  two  10  feet  by  5.  No.  1  had  a  depth  of  125  feet.  No.  2,  51  feet, 
No.  3,  87  feet,  No.  4,  62  feet,  and  No.  5,  73  feet.  One  level  was  run  in  No. 
1  shaft,  east  60  feet  and  west  70  feet ;  one  in  No  3,  east  60  feet  and  west  36 
feet ;  one  in  No.  5,  east  20  feet  ;  and  one  in  No.  4,  east  10  feet  and  west  10^ 
feet.  The  levels  were  of  the  uniform  dimension  of  6  by  4  feet.  Fifty  men 
were  employed  throughout  the  year,  and  $19,000  in  wages  paid  out.  About 
$30,000  had  been  expended  in  wages  for  development  and  mining  work  since 
operations  began  on  the  property.  The  machinery  consisted  of  two  single 
hoists  and  boilers,  and  one  three-stamp  mill. 

The  Empress  mine,  on  R569,  is  owned  by  the  Empress  Gold  Mines 
Company  of  Fort  William,  of  which  Mr.  J.  T.  Home  is  manager.  There  are 
four  veins  running  a  little  north  of  east,  and  work  was  begun  on  the  prop- 
erty in  January,  1896.  Three  test  shafts  had  been  sunk  respectively  26,  15 
and  10  feet  deep,  and  two  adit  levels  run,  one  215  and  the  other  90  feet  in 
length.  The  estimated  amount  of  stoping  was  29,000  cubic  feet.  On  an 
average  about  28  men  per  month  were  at  work,  the  total  expenditure  for 
wages  and  plant  being  $12,000.  There  is  a  ten-stamp  mill  on  the  property, 
and  a  seven-drill  air  compressor. 

The  Eagle  Nest  mine  is  situated  on  locations  WD25  and  WD40,  and  ia 
owned  by  the  Eagle  Nest  Gold  Mining  Company,  Limited,  of  which  Mr.  J. 
Van  Sommer,  33  Canada  Life  Building,  Toronto,  is  secretary.  There  are  16 
veins  running  northwest  and  southeast  and  one  lateral  vein  on  the  property. 
Work  was  begun  in  1892,  and  continued  in  1895  and  1896.    C  vein  has  been 
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stripped  40  feet,  D  vein  131  feet,  E  vein  140  feet,  F  vein  204  feet,  and  H 
vein  50  feet.  Ten  test  pits  from  G  to  8  feet  deep  have  \)een  sunk  on  the  last 
four  mentioned  veins.  On  the  lateral  vein,  named  XXX,  five  large  pits 
have  been  sunk  from  G  to  10  feet  deep,  and  from  8  to  25  feet  long.  Twelve 
workmen  were  employed  and  S55G.50  paid  out  in  wages  in  1896.  The  total 
expenditure  upon  the  property  up  to  the  end  of  189G,  has  been  about  ^1,750. 

The  Crystal  Gold  Mining  Company  of  Rathbnn,  Limited,  of  which  Mr.  Crjnjtal  mine 
W.  R.  White,  q.c  ,  Pembroke,  ia  secretary-treasurer,  is  the  owner  of  the 
Crystal  mine,  or  mining  location  WD44,  situated  in  the  township  of  Rathban 
Nipissing  district.  Two  veins  run  east  and  west  and  five  shafts  in  all 
have  been  sunk.  No.  1  shaft  was  sunk  a  depth  of  100  feet,  cutting  a  vein 
at  85  feet  which  was  followed  several  feet  on  both  sides  of  the  shaft  and 
proved  to  be  rich  in  free  gold.  At  the  100  foot  level  a  lateral  drift  was  made 
and  the  vein  again  picked  up  at  a  distance  of  25  feet  from  the  main  shaft. 
No  2  shaft  was  sunk  a  distance  of  40  feet  and  showed  the  vein  to  improve  in 
size  and  quality  of  ore.  No.  3  shaft  or  tunnel  was  driven  on  a  vein  showing  at 
the  base  of  the  hill  on  which  No.  1  shaft  is  sunk  to  a  distance  of  50  feet,  and 
lateral  drifts  of  25  feet  on  each  side  have  been  made  therefrom.  No.  4 
shaft  is  sunk  on  a  vein  outcropping  about  500  fret  from  any  of  the  other 
openings,  and  is  down  about  24  feet  with  about  15  fef^t  of  drifts.  At  the 
base  of  the  hill  near  No.  3  oj)ening  a  vein  about  2  feet  wide  has  been 
uncovered  for  a  distance  of  55  feet,  and  the  exposed  quartz  is  thickly  studded 
with  free  gold.  About  ten  men  have  been  employed  on  an  average  during 
the  year,  and  85,000  paid  out  in  wages  for  labor.  About  §10,000  for 
development  and  mining  work  has  been  expended  on  the  location  from  first 
to  last.  There  was  no  machinery  upon  the  ground  at  the  close  of  the  year,  but 
the  company  were  arranging  to  put  up  a  five-stamp  mill  with  sufficient  power 
to  run  ten  stamps. 

On  lots  12  and  13  in  the  fourth  concession  of  the  township  of  Kelly,  in  Gold  Cliff 
the  district  of  Nipissing,  is  situated  the  Gold  Cliff  mine,  owned  by  a  Toronto  ™*"*^- 
syndicate,  of  which  Mr.  John  Gall,  c.  e.  and  M.  e.,  is  interim  managing 
director.  A  hill  rises  abruptly  from  the  south  shore  of  Upper  Koo-ka-ga  ming 
lake,  and  forms  a  steep  inclined  clitF  composed  of  Huronian  slate  reaching 
to  a  height  of  about  200  feet.  The  formation  is  in  contact  with  a  diorite 
protrusion  which  is  clearly  defined  on  the  top  of  the  hill  and  runs  in  a  contin- 
uous and  regular  direction.  Eight  veins  up  to  fifteen  inches  wide  are  found 
on  the  property  running  nearly  east  and  west.  Six  of  these  have  been  stripped 
along  the  face  of  the  cliff  at  intervals  for  about  2,000  feet.  Work  was  begun 
in  1895  and  an  open  cutting  has  been  made  and  a  tunnel  begun  at  the  foot  of 
the  cliff,  the  object  being  to  inters  ct  the  veins  and  reach  the  diorite  wall  or 
dike.  It  was  hoped  that  this  tunnel  would  prove  that  the  veins,  which  were 
somewhat  irregular  and  shattered  at  the  surface,  would  develop  into  a  true 
contact  vein  of  large  dimensions  as  they  approached  the  diorite.  The  esti- 
mated cost  of  the  tunnel  was  61,600.  Three  to  seven  men  have  been 
employed  during  1896,  and  about  $1,000  paid  out  for  labor.  Alx)ut  $2,000 
has  been  expended  in  wages  for  development  and  mining  work  since  the 
beginning  of  operations  on  this  property. 
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At  the  Ledyard  mine,  east  lialf  lot  19  in  the  first  concession  of  Belmont 
township,  Peterboro'  county,  development  work  was  resumed  in  December, 
1896,  with  a  force  of  about  20  men.  The  following  particulars  represent  the 
condition  of  affairs  on  14th  April,  1897  :  Shaft  No.  1  had  been  sunk  to  a 
depth  of  100  feet  under  the  direction  of  Mr.  Brooks.  The  vein  continued  to 
be  well  mineralized  with  iron  sulphurets  carrying  gold.  A  crosscut  of  85  feet 
showed  the  vein  to  be  18  feet  wide.  Several  assays  of  ore  taken  from  the 
bottom  of  the  shaft  gave  an  average  value  of  $12  per  ton  in  gold.  Mr.  Wm. 
Nichol  with  five  men  has  been  prospecting  and  opening  up  new  veins  on  the 
property.  About  100  yards  west  of  the  Burnt  Knoll  a  pit  was  sunk  on  a 
large  vein  which  panned  gold  freely.  After  considerable  preliminary  work  it 
is  believed  that  a  vein  has  been  located  on  the  south  side  of  the  Burnt  Knoll, 
where  it  is  proposed  to  sink  a  shaft.  Near  the  railway  track  about 
300  yards  west  of  the  Burnt  Knoll  a  good  sized  quartz  vein 
has  been  discovered,  showing  free  gold  with  sulphurets  uniformly 
distributed  through  the  ore.  This  has  been  called  Olark  vein,  and 
being  situated  on  the  slope  of  a  hill  presents  good  facilities  for  cheap  mining. 
At  the  Nichol  vein  overlooking  the  railway  there  is  a  large  outcropping  of 
ore  apparently  on  a  north  and  south  vein.  The  ore  is  well  mineralized  with 
iron  and  copper  sulphurets,  the  average  of  six  assays  giving  $23  per  ton.  A 
good  boarding  house,  dwelling  house  and  new  stable  have  recently  been 
erected  on  the  property.  The  Ontario,  Belmont  and  Northern  railway  which 
has  been  completed  into  the  Belmont  iron  mine  runs  through  the  Ledyard 
gold  mines  property,  passing  through  the  village  of  Marmora  and  connecting 
with  the  Central  Ontario  Railway  and  the  C.  P.  K. 

The  company  that  is  operating  the  mine  at  Deloro  formerly  operated 
by  the  Canada  Consolidated  Gold  Mining  Company  is  the  Canadian  Goldfields, 
Limited,  incorporated  in  London,  Eng.,  under  the  Companies' Acts  on  16th 
June,  1896,  with  a  capital  of  £400,000,  the  agents  and  promoters  of  the  com- 
pany being  the  firm  of  Matheson  &  Co.,  of  London.  Application  was  made 
during  the  fall  of  1896  for  letters  patent  under  the  Ontario  Joint  Stock. 
Companies'  Act,  which  were  granted  on  the  24th  day  of  December   1896. 

The  company  which  originally  interested  itself  in  the  property  at  Deloro 
and  in  other  properties  throughout  the  county  of  Hastings  was  the  Canada 
Venture  Syndicate,  Limited^  also  incorporated  in  London  under  the  English 
Companies'  Acts,  which  had  acquired  certain  options  and  rights   at  Deloro 
besides  several  thousand   acres  principally    in   the    township   of    Marmora. 
These  rights  have  in  part  been  transferred  to  the  Canadian  Goldfields,  Limited 
although  the  Canada   Venture   Syndicate  still  retains  some  10,000  acres  of 
land  which  it  proposes  to  develop.     The  Syndicate  also  succeeded  in  making 
arrangements  with  the   Gold  Ore  Treatment  Company,  Limited,  of  London 
for  the  Canadian  rights  of  the  bromo-cyanide  process  for  the  treatment  of 
gold  ores— sometimes  called  the  Sulman-Teed   process,  from  the  names  of  thai 
inventors— which  has  a  special  aptitude  for  extracting  gold  from  arsenical] 
and  other  refractory  ores  by  means  of  solution  ;  but  in  disposing  of  the  Deloro] 
mine  and  other  properties   the   Syndicate   also   transferred  to  the  Canadian! 
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oldfields,  Limited,  the  rights  to  use  upon  them  the  bromo-cyanide  process.* 

The  operationH  of  the  Canadian  Goldfields,  Limited,  have  been  mainly  cen 
•ed  upon  the  property  at  Deloro,  although  it  has  also  been  developing  quietly 
number  of  other  propertien  in  respect  of  which  good  results  have  been 
btained.  The  Deloro  property  consists  of  about  500  acres.  Practical  opora- 
ons  were  commenced  at  the  mine  during  the  early  fall  of  189G,  and  have 
Ben  continuously  carried  on  since  that  time.  Owing  to  the  desirability  of 
squiring  a  central  property  for  a  mill  site  which  the  company  could  control, 
nd  which  would  lay  under  trilmte  a  large  number  of  other  properties  upon 
hich  it  had  options,  a  mill  site  of  40  acres  was  purchased  from  one 
•'Connor  immediately  adjoining  Marmora  station  on  the  Central  Ontario 
l^ailway.  On  this  property  extensive  works  wore  commenced  in  th3  fall  of 
ist  year,  and  completed  in  March  of  this  year,  which  are  equipped  with  mills 
)r  pulping  the  ore,  vats  for  leaching  the  pulp  by  means  of  the  bromo-cyanide 
jlution,  and  tanks  for  precipitation  of  the  gold-bearing  liquors.  The  com- 
any,  it  may  be  said,  holds  options  upon  25,000  acres  apart  froii  the  lands 
squired  from  the  Syndicate  ;  and  its  actual  cash  expenditure  for  lands,  build- 
igs,  machinery  and  mining  work  already  approaches  8  tOO,000. 

The  following  brief  description  of  the  geological  features  presented  by  the  Gfolog-ical 
>eloro  property,  and  of  the  workings  of  the  mine,  is  by  Dr.  A.  P.  Coleman,  i /uioro  mine, 
mineralogist  of  the  Bureau  :  *'  The  once  famous  Deloro  mine  lies,  according 
)  Mr.  E.  Ooste's  map  as  published  by  the  Geological  Survey,  at  the  disturbed 
oundary  between  Archiuan  rocks  and  eruptive  granite,  the  latter  sending 
rms  into  the  Archtvan  and  enclosing  fragments  of  it.  So  far  as  could  be 
3en  on  March  2Gth,  1897,  when  the  mine  was  visited  by  Mr.  Blue  and  my- 
3lf,  the  Archa3an  where  showing  through  the  snow  is  a  dark  green  altered 
iabase,  very  like  the  Huronian  diabases  of  western  Ontario.  The  granitic 
Dck  penetrating  it  is  partly  a  pale  flesh  colored  binary  granite  containing 
ttle  or  no  mica,  partly  a  dark  S3'enite  consisting  of  orthoclase,  plagioclase  and 
ornblende  with  a  little  quartz. 

1  In  the  Siihnan-Tf'ed  proceaa  the  aolution  may  consiHt,  n  addition  to  an  ordinary  tyan- 
le  solution,  of  a  small  proportion  of  one  of  the  haloid  c<itni>>und8  of  cyanogen,  viz  ,  either 
le  chloride,  bromide  or  iodide.  The  chloride  b<*ing  gaseous  at  ordinary  temperatureH,  its 
mploymont  is  barred  on  account  of  difficulty  of  tranf<|>ort ;  whil»'  the  iodide,  thouj^'h  a  \k)w- 
rful  solvent  in  combination  with  potawium  cyanide,  is  too  ex|)ensive  for  use.  The  bromide, 
white,  crystalline,  salt-like  compound,  is  solid  within  all  ordinary  ranges  of  air  tempera- 
ire,  and  in  the  form  in  which  it  i*?  supplied  may  be  preserved  unaltered  for  ind>»tinite  j>eri*Kl8 
hen  storeil  in  well-closed  vessels  ;  and  a.s  bromine  m.'\y  be  purchased  in  quantity  for  ab<iut 
3  cents  per  pound,  it  is  claimed  for  bromide  of  cyanogen  that  it  is  a  cheap,  ))ractical,  sol- 
ant  reagent,  ca]>able  of  easy  pr-.)ductioii,  transport  and  application.  When  the  ore  is  milled 
5  a  30  or  40  mesh  fineness  the  dis-solving  agent  acta  readily  upon  it  in  the  vat ;  but  in  the  case 
[  a  compact  ore  in  which  the  gold  is  very  finely  disseminated,  crushing  to  a  GO  or  even  an  80 
lesh  fineness  may  be  necessary.  The  bromo-cyanide  process  is  far  quicker  in  its  solvent 
ction  on  fine  gold  than  is  the  ordinary  cyanide  method,  and  this  is  its  chief  merit.  The 
me  of  leacliing  will  vary  according  to  the  grade  to  which  the  ore  has  been  crushed,  the  fine- 
ess  of  the  gold,  etc.;  in  some  cases  less  than  eight  hours  has  been  sufficient  for  p*»rfect 
sctraction,  while  in  others  twenty-four  hours  and  even  thirty-fix  houra  are  necessary.  Each 
re  requires  treatment  entirely  upon  its  own  merits  and  according  to  its  special  re<iuirenient8, 
ad  therefore  the  success  of  the  bromo-cyanogen  process  will  be  found  to  depend  largely  on 
le  skill  and  intelligence  of  the  mill  manager. 
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"  The  material  disclosed  by  mining  operations  and  thrown  upon  the  dump 
is  a  schistose  looking  gneissoid  grayish  rock,  or  a  paler  gray  sericite  schist. 
In  the  mine  itself  a  specimen  of  country  rock  taken  from  the  end  of  a  cross- 
cut driven  43J  feet  west  on  the  second  level  appears  to  be  fine  grained  gray 
quartz  diorite ;  a  specimen  from  the  end  of  a  crosscut  reaching  38  feet  to  the 
east  on  the  first  level  is  coarse  grained  dark  green  diorite. 

"It  is  an  interesting  point  in  the  geology  of  the  region'to  find  greatly 
crumpled  pale  gray  calc  schists  a  little  to  the  west  of  the  mine,  belonging  na 
doubt  to  the  Hastings  series.  Irregular  areas  of  Oambro-silurian  limestone 
overlie  the  Archaean. 

"  There  is  no  sharply  defined  vein  to  be  seen,  but  a  very  irregular  shat- 
tering of  the  country  rock  has  given  space  for  the  deposit  of  quartz,  a  little 
calcite  and  other  carbonates,  a  varying  quantity  of  arseno-pyrite  (mispickel) 
and  a  little  iron  and  copper  pyrites.  Free  gold  shows  itself  occasionally,  but 
not  in  large  nuggets,  and  generally  in  the  quartz.  It  is  observed  that  a  mix- 
ture of  fine  grained  arsenical  pyrites  with  quartz  gives  the  highest  gold  con- 
tents when  assayed.  Solid,  coarsely  crystalline  arsenical  pyrites  is  poor  in 
gold,  and  quartz  free  from  sulphides  still  poorer. 

"  While  it  is  true  that  a  distinct  vein  can  scarcely  be  traced,  the  general 
band  of  ore-bearing  shattered  rock  can  be  followed  a  long  way  north  and 
south ;  and  there  are  points,  e.  g.,  toward  the  south  end  of  the  workings,  where 
a  well  defined  foot  wall  may  be  traced  some  distance.  In  most  parts  of  the 
mine  however  the  quartz  comes  in  quite  irregularly,  varying  in  width  and  in 
dip.  It  averages  perhaps  five  feet  in  width,  running  from  less  than  a  foot  to 
a  cross  section  twenty-five  feet  wide,  in  the  last  case  including  some  rock. 
The  dip  of  the  deposit  is  from  50°  to  60°  towards  the  west. 

"  The  mine  as  at  present  worked  includes  two  former  mines,  the  Gatling 
mine  to  the  north  and  the  Tuttle  mine  to  the  south.  The  main  shafts  of  these 
two  mines  are  420  feet  apart.  There  are  also"  two  other  shafts,  the  Timber 
shaft,  66  feet  north  of  the  Gatling,  and  one  300  feet  south  of  it.  The  shafts 
follow  the  dip  of  the  ore  deposit,  and  the  Gatling  shaft,  which  is  the  deepest, 
reaches  a  vertical  depth  of  95  feet.  Over  a  thousand  feet  of  drifting  have 
been  done  on  three  levels.  On  the  upper  level  a  drift  runs  290  feet  south 
from  the  Gatling  shaft,  having  been  recently  extended  so  as  to  connect  with 
the  corresponding  level  of  the  Tuttle  mine. 

"The  present  company  began  its  work  about  the  middle  of  September, 
1896,  but  a  great  deal  had  to  be  done  in  pumping  out  the  mine,  timbering 
portions  of  it  and  putting  things  generally  in  order ;  so  that  real  mining  did 
not  commence  till  the  latter  part  of  November.  At  present  it  is  thought  that 
the  work  has  so  far  advanced  as  to  provide  plenty  of  ore  to  keep  the  mill 
running.  In  general,  drilling  is  done  by  hand,  but  the  Tuttle  shaft  is  being 
sunk  with  steam  drills.  Seventy  men  are  employed  at  the  mine  above  and 
below  ground  under  the  supervision  of  Mr.  P.  Kirkegaard  as  mine  manager 
and  Mr.  A.  J.  G.  Swinney  general  superintendent  of  the  mine  and  reduction 
plant. 

"  The  two  large  brick  houses  built  by  the  former  owners  years  ago  have 
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jen  refitted  and  are  occupied  as  otlices,  etc.  ;  but  the  huge  mill  building  with 
3  roasting  furnaces  and  chlorination  plant  stands  idle. 

**  The  mine  is  evidently  managed  in  an  etiicient,  businesslike  way,  and  the 
ork  done  proves  the  existence  of  a  connidorable  body  of  ore  ;  though  the  v«^ry 
regular  character  of  the  deposit  makes  its  continuance  le^s  certain  than  it 
ould  be  in  the  case  of  a  well  defined  fissure  vein  on  which  the  same  amount 
'  development  had  been  done." 


CORUNDUM. 


Under  date  of  23rd  October,  1896,  Dr.  George  M.  Dawson,  Director  of  DiBcoveryof 
»e  Geological  Survey  at  Ottawa,  communicated  to  the  Bureau  the  discovery  ^  corundum 

o  i/  f  J   deposit  ID 

'  corundum  in  the  township  of  Carlow,  in  Hastings  county.     This  discovery  HaKtinKs 
as   made  by  Mr.    W.   F.  Ferrier,   of   the  Geological  Survey,  who  made  an  ^*'""  ^" 
lamination  of  the  deposit  and  wrote  a  preliminary  report  upon  it  which  Dr. 
•awson  has  placed  at  the   disposal  of  this  15ur(*Hu  for  publication.      It  is  as 
►Hows  : 

P  E  R  U  I  K  U  '  S     K  E  P  O  li  T     ON     T  H  K     DISCOVERY. 

*'  One  of  the  most  interesting  occurrences  upon  which  I  have  to  report  is  R^.port  by  W, 

le  recent  discovery  of"  corundum    in  Hastings  county,  Ontario.       This  came  ^'-  ^'^rrier  to 

bout  in  a  somewhat  unusual  way.     In  1893   I  came  into  pos.sesaion,  by  pur-  of  the  Geo- 

aase,  of  a  number  of  specimens  collected  by  Mr.  John  Stewart,  formerly  of  '*^'^    urvey. 

ittawa,  amongst  them    being  a  package   labelled  '  Pyroxene  crystals,  south 

art  of  Oarlow.'     On   examining  these  specimens  some  time  ago  I  recognized 

aem  as  corundum,  and  immediately   took    steps  to  ascertain,  if  possible,  the 

recise  locality  from  which  they  came.      As  you    are    aware,  I   communicated 

he  facts  to  you,  and  was  authorized  in  October  to  visit  the  township  of  Car- 

jw  with  the  object  of  endeavoring  to  locate   the  mineral   and  determine  the 

xtent  of  the  deposit.     I  was  accompanied  by  Mr.  Cole,  and  after  considerable 

ifficulty  found  the  mineral    on    the    14th    lot    of  the  1  ith  concession  of  the 

Dwnship  of  Carlow,  Hastings  county,  Ontario.      It  was   there  found  to  occur 

a  a  coarse  grained  red,  felspathic  rock,  having  the  appearance  of  a  pegmatite. 

licroscopic  sections  are  in  course    of  preparation,  and  the  precise   nature  of 

be  rock  will  then  be  fully  determined.     The  difficulty   of  preparing  sections 

onsequent  upon  the  hardness  of    the  contained   corundum  has   rendered  it 

mpossible  to  make  the  examination  in   time   for  this  report.     This  rock,  to-  Occurr»nce  of 

ether  with  a  red  and  brown  micaceous  gneipp,  forms  a  perpendicular  clitT from  the  corundum 

'^  '      '^  ID  Carlow. 

0  to  100  feet  high,  at  the  base  of  a  sloping  mountain.  The  corundum-bearing 
ock  runs  into  the  gneiss  side  of  the  mountain  along  the  strike,  as  well  as 
ccurring,  as  already  stated,  on  the  face  of  a  clitf  across  the  strike.  Well 
eveloped  crystals,  often  of  large  size,  and  generally  of  a  grayish  or  brownish 
olor,  as  well  as  irregular  masses  of  the  corundum,  are  thickly 
listributed  through  the  rock,  and  the  mineral  was  observed 
hroughout  this  rock  for  a  distance  of  about  300  feet  across  the  strike,  and  traced 
long  the  strike  more  or  less  continuously  for  about  700  feet.  The  grain  of 
he  mineral  varies  with  that  of  the  rock.  The  quantity  is  not  uniform 
hroughout  the  mass,  portions  of  the  rock   being   more    thickly    studded  with 
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the  crystals  than  otherp,  and  in  places  they  seem  to  form  '  stringers  '  in  the 
rock.  The  interest  of  the  find  lies  not  so  much  in  the  possibility  of  the  dis- 
covery of  the  gem  varieties  of  the  mineral,  ruby  and  sapphire,  about  which  so 
much  has  lately  been  said  in  the  press,  and  which  is  improbable  in  view  of 
the  mode  of  occurrence,  but  in  the  fact  that  this  is  the  first  time  that  the 
mineral  has  been  found  to  exist  in  Canada  in  any  quantity,  and  that  it  is 
valuable  as  an  abrasive  fnaterial  on  account  of  its  great  hardness,  which  is 
in  a  pure  mineral  next  to  that  of  the  diamond. 

*'  In  the  Geology  of  Canada  (1863,  p.  499)  mention  is  made  of  corundum 
in  the  following  words  : — '  Corundum  has  been  observed  on  the  second  lot  of 
the  ninth  range  of  Burgess,  and  in  the  immediate  vicinity  of  a  deposit  of 
copper  pyrites.  Here,  in  contact  with  the  crystalline  limestone,  occurs  a 
rock  made  up  of  felspar,  quartz,  calcite,  silver,  white  mica  and  sphene.  Dis- 
seminated throughout  this  aggregate  were  small  grains  of  a  mineral  whose 
color  varied  from  light  rose  red  to  sapphire  blue,  while  its  hardness,  which 
was  greater  than  that  of  topaz,  showed  the  mineral  to  be  corundum.  Small 
crystals  of  light  blue  corundum  have  been  found  elsewhere  in  the  limestone 
of  the  vicinity.'  No  specimens  of  this  occurrence  have  found  their  way  into 
the  collections  of  the  Survey,  and  I  have  not  met  with  any  one  who  has 
seen  the  mineral  from  this  place.  It  is  the  only  locality  cited  for  Canada  in 
the  exhaustive  monograph  on  American  corundum  by  Francis  P.  King,^  the 
information  being  furnished  by  Dr.  F.  D.  Adams. 

"  Corundum  is  an  oxide  of  aluminium,  the  crystallized  varieties  being 
essentially  pure,  whilst  the  granular  variety,  to  which  the  name  *  emery  '  is 
given,  contains  more  or  less  impurities,  chiefly  magnetite  and  hematite. 
The  transparent  purer  kinds  of  red  and  blue  colors  constitute  the  gems  ruby 
and  sapphire.  These  usually  occur  as  rolled  pebbles  in  river  beds,  or  as 
crystals  embedded  in  various  rocks,  such  as  limestone,  as  in  the  famous  ruby 
mines  of  Burmah. 

"  Statistics  show  that  as  an  abrasive  material  tliere  is  an  extensive  mar- 
ket for  the  corundum.  The  supply  of  the  mineral  in  the  United  States  comes 
chiefly  from  North  Carolina  and  Georgia,  small  quantities  of  emery  being  also 
obtained  in  Westchester  county,  New  York  State.  The  finer  grades  of  emery 
continue  to  be  imported  from  Turkey  and  Greece. 

"  Since  the  present  discovery  was  announced  by  the  Geological  Survey 
numerous  enquiries  have  been  received  regarding  it,  and  samples  have  been 
furnished  to  interested  parties.  Some  of  these  have  been  tested  in  the 
United  States,  and  the  corundum  pronounced  to  be  of  the  finest  quality.  It 
may  be  well  here,  I  think,  to  allude  to  the  proper  preparation  of  the  material, 
essential  to  its  introduction  for  commercial  purposes.  It  is  necessary  that  it 
should  be  completely  freed  from  thegangue,  and  this  can  only  be  accomplished 
by  a  special  process.  The  corundum-bearing  rock  is  first  crushed,  and  then 
washed  by  means  of  sluice-boxes  or  revolving  barrel-shaped  cylinders,  through 
which  a  stream  of  water  passes.  But  this  is  not  all,  for  if  the  fragments  of 
corundum  be   examined  it  will  bo  found  that  a  large  proportion  of  them  are 


^A   Preliminary  Rfiport  on   the   Corundum   Deposits  of  Georgia,  by  Francis  P.  King, 
Assistant  Geologist.     Bull.  No.  2,  Gool.  Survey,  Georgia,  1H94. 
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coated  with  a  micaceous  mineral,  having  in  many  instances  the  composition 
of  margarite,  and  resulting  from  the  alteration  of  the  corundum.  This  is 
removed  by  passing  the  mineral  through  another  machine  which,  in  a  form 
used  at  one  of  the  principal  Georgia  mines,  contains  two  discs  armed  with 
points  which  are  revolved  with  great  rapidity,  and  vsoon  wear  away  the  soft 
coating.  After  undergoing  this  procesn  the  mineral  is  again  washed,  crushed 
and  sifted  to  the  various  degrees  of  iineness  recjuired.  Great  care  is  necessary 
to  prevent  its  reduction  to  '  flour,"  as  this  has  only  a  small  value  compared 
to  that  of  the  coarser  grades.  The  purpose  of  all  the  manipulation  it  under- 
goes is  to  secure  uniformity  of  hardness  in  th»i  finished  material. 

"  Pending  further  investigation,  the  lands  (which  belong  to  the  Crown) 
on  which  the  corundum  occurs  in  Oarlow,  have  been  withdrawn  from  sale  by 
the  Ontario  Government,  and  it  is  hoped  that  the  deposit  will  prove  as  valu- 
able as  the  surface  conditions  seem  to  indicate.  It  is  more  than  likely  that 
this  is  not  an  isolated  occurence,  but  that  other  deposits  will  be  found  in  the 
Hastings  district,  now  that  attention  has  been  called  to  it.  The  very  circum- 
stances attending  the  present  discovery  show  that  the  mineral  is  liable  to  be 
passed  over  or  mistaken  for  something  else." 

FDRTHKK     INVESTI CATIONS. 

Under  instructions  of  the  Commissioner  of  Crown  Lands  a  quantity  of  Practical  test 
the  mineral  was  taken  out  of  the  Carlow  deposit  and  shipped  to  the  works  of  t,,„  Kmery^' 
the  Hart  Emery  Wheel  Company  at  Hamilton,  where  a  test  was  made  of  it ;  ^^"^'^'*- 
but  the  quantity  treated  was  not  sutiicient  for  a  satisfactory  determination  of 
its   value.     The   report  however  was   quite   favorable  regarding  the  abrasive 
qualities  of  the  mineral. 

Numerous  samples  were  distributed  by  the  Bureau  to  mineral  collectors  Corundum  in 
in  the  Province,  as  well  as  to  prospectors,  and  there  is  reiison  to  believe  that  town'shin. 
corundum  occurs  over  a  wide  area  in  the  eastern  counties.  An  interesting 
discovery  was  made  by  Mr.  George  Bennett  at  a  mica  mine  in  the  townehip 
of  Methuen,  samples  of  which  have  been  examined  by  several  expe<  ts.  George 
F.  Kunz  of  New  York  city  describes  it  as  in  part  of  an  excellent  blue  color, 
although  not  of  sapphire  value,  but  of  abrasive  value  equal  to  any  that  he  has 
seen  from  South  Carolina,  Georgia  or  elsewhere.  Dr.  Coleman  also  made  an 
examination  of  corundum  and  another  curious  mineral  from  the  same  location, 
and  in  a  report  upon  them  says  :  "  The  two  specimens  of  corundum  are  of. 
better  appearance  than  those  previously  found  in  Ontario,  lacking  the  soft, 
decomposed  surface  seen  on  former  ones.  They  are  alao  more  translucent, 
and  one  of  them  approaches  sapphire,  having  at  some  points  an  ultramarine 
blue  color.  The  corundum  is  associated  with  a  little  muscovite.  Both  speci- 
mens show  one  well-marked  cleavage,  no  doubt  basal,  and  three  less  perfect 
cleavages  corresponding  to  the  planes  of  the  chief  rhombohedron.  The  main 
cleavage  faces  are  striated  in  three  directions,  forming  equilateral  triangles  in 
accordance  with  the  less  perfect  rhombohedral  cleavages.  The  blue  specimen 
comes  nearer  to  gem  quality  than  any  other  specimen  from  Ontario  which  I 
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have  examined.  .  .  An  example  of  white  rock,  resembling  crystalline 
limestone  in  appearance,  comes  from  the  same  general  region.  The  white 
mineral  proves,  on  examination  with  the  microscope,  to  consist  mainly  of 
plagioclase  felspar  with  a  little  orthoclase  and  muscovite.  In  it  are  embedded 
crystals  of  magnetite,  and  also  portions  of  a  mineral  having  one  perfect  cleav- 
age with  a  bronze  lustre.  This  mineral  scratches  topaz  and  gives  a  blue  color 
with  cobalt  solution,  indicating  alumina,  so  that  it  is  probably  corundum.  It 
is  however  very  different  in  appearance  from  typical  corundum.  It  is  very 
desirable  that  a  larger  quantity  of  the  mineral  should  be  provided,  so  that  a 
complete  analysis  may  be  made  in  order  to  settle  its  character." 

EXPLORATION     OF     THE     CAELOW     REGION. 

As  corundum  is  a  substance  of  considerable  commercial  importance,  it 
seemed  advisable  that  a  detailed  examination  of  the  deposits  in  the  Carlow 
region  should  be  made  in  order  to  gain  an  idea  of  the  quantity  of  the  mineral 
present,  and  it  was  thought  that  by  careful  prospecting  other  deposits  of  the 
mineral  might  be  found  in  the  district.  Further,  it  was  thought  that  a  study 
of  the  character  of  the  deposits  and  their  relations  to  the  inclosing  rocks 
should  be  made  with  the  view  of  giving  information  to  prospectors,  and  thus 
enabling  them  to  search  more  intelligently  for  the  mineral.  Accordingly 
instructions  were  given  to  Mr.  W.  G.  Miller,  of  the  Kingston  School  of 
Mining,  to  undertake  an  examination  of  the  deposits  and  to  search  for  other 
occurrences  of  the  mineral,  and  he  is  at  the  present  time  engaged  in  carrying 
out  this  work. 

The  corundum-bearing  rocks  have  been  traced  by  Mr,  Miller  in  a  north- 
easterly direction  through  the  northern  part  of  the  township  of  Carlow  into 
the  18th  and  19th  concessions  of  Raglan,  thence  across  the  York  Branch  and 
Madawaska  rivers  to  the  south  half  of  the  28th  lot  in  the  19th  concession  of 
Kaglan. 

As  it  is  a  number  of  years  since  the  surveys  of  these  townships  were 
made,  and  the  country  has  since  then  been  in  part  burned  over,  it  is  often 
difficult  to  determine  the  boundaries  of  the  lots  and  concessions,  but  it  may 
be  said  that  the  mineral  in  the  township  of  Carlow  occurs  in  the  13th,  14th, 
15th  and  16th  concessions  east  of  lot  1 4  in  each.  Time  has  not  yet  permitted 
of  an  examination  of  the  rocks  in  the  northwest  part  of  this  township. 

The  mineral  is  also  found  on  a  number  of  the  lots  in  the  18th  and  19th 
concessions  of  the  township  of  Raglan  west  of  the  York  Branch,  a  tributary 
of  the  Madawaeka.  It  has  been  found,  too,  on  some  of  the  lots  in  the  17th, 
18th  and  19th  concessions  of  Raglan,  between  these  rivers,  and  on  a  number 
of  the  lots  in  the  18th  and  19th  concessions  to  the  east  of  the  Madawaska 
river. 

Mr.  Miller's  work  has  thus  far  enabled  him  to  connect  the  previously 
known  deposits  of  the  two  townships  by  means  of  others  which  occur  in  lino 
with  them  and  to  trace  the  corundum-bearing  rocks  across  country  for  a  diw- 
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tance  of  about  eleven  miles.     This  band  of  rocks  has  been  found  to  have  a  OutcroppingB 

connected 
breadth  in  its  western  part  of  about  2.V  miles.     In  the  eastern  part  its  breadth  omi-  Carlow 

80  far  as  worked  out  is  about  one  mile.     It  is  his  intention  to  try  to  trace  the  for  u  lenRthof 
band  farther  west  in  Carlow  and  farther  east  in  Raglan.  e.e\enniieH. 

The  band  of  corundum-bearing  recks,  starting  from  lot  H  in  the  14th 
concession  of  Carlow,  has  as  its  mere  central  |  art  a  ridge  of  high  hills  which 
at  first,  along  its  northern  face,  trends  to  the  northeast,  but  in  passing  through 
the  eastern  lots  cf  the  north  of  Carlow  the  ridge  takes  on  a  more  easterly 
course  and  follows  pretty  closely  the  direction  of  the  line  between  concessions 
18  and  19  of  Raglan  through  the  western  pirt  of  this  towmhip,  thence  across 
the  Yoik  Branch  and  Madawaska  rivers,  so  far  as  traced,  to  the  southern 
part  tf  lot  28  in  the  19th  coDctssion  of  Raglan.  There  is  a  break  in  the  ridge 
at  lot  14  in  the  14th  concession  of  Carlow  and  also  near  lot  'IS  in  the  10th 
concession  of  Raglan.  West  of  lot  14  in  Carlow  and  east  of  lot  28  in  Raglan 
no  corundum  has  been  found,  although  the  mineral  has  been  observed  on  both 
sides  of  the  line  connecting  these  lots  with  each  other  and  at  some  distance 
from  it. 

Mr.  Ferrier  in  his  deEcription  of  the  mode  of  cccurrence  of  the  corundum  ,,   ,       , 

^  Mcdos  of 

on  lot  14   in  the    14th  concession   of   Carlow   fays:   "Itwasthde  found  to '>'^currence, 

occur  in  a  coarse  grained,  red,  feh palhic  rctk  having  the  appearance  of  a  peg' 
matite."  He  also  states  that  this  lOck  runs  into  a  red  and  brown  micaceous 
gneiss  along  the  strike,  as  well  as  occurring  on  thu  lace  of  a  clit!  across  the 
strike.  This  description  will  serve  in  a  general  way  lor  the  mode  of  occur- 
rence of  most  of  the  corundum  in  the  townships  of  Carlow  and  Raglan.  The 
mineral  has  also  been  found  near  the  noithwetit  corner  of  Raglan  in  the  inter- 
esting and  comparatively  rare  rock,  nepheline  syenite,  a  mode  of  occurrence 
which  it  is  believed  has  not  been  observed  in  atiy  other  part  of  the  world. 
This  rare  rock  is  known  to  occur  in  other  townships  of  this  district  to  the 
southwest  of  the  township  of  Raglan. 

The  gneiss  throughout  the  belt  of  corundum  bearing  rocks  is  cut  through 
by  a  series  of  characterifetic  coarse-grained  dikes  in  which  red  or  light  colored 
felspar  is  an  essential  and  abundant  constituent.  In  some  of  these  dikes 
corundum  is  found,  while  in  others  the  mineral  is  absent.  In  the  corundum- 
bearing  dikes  quartz  is  absent,  or  sparingly  pres^n*^,  while  in  the  dikes  in 
which  corundum  is  not  present  quartz  occurs  usually  in  conf^iderable  (|uant  ty. 
These  two  kinds^'of  dikes,  so  far  as  their  felspathic  constituent  and  grain  are 
concerned,  and  their  field  relations,  are  much  alike.  They  may  1  oth  be 
spoken  of  as  pegmatites.  Dikes  of  the  one  kind  have  been  observed  cutting 
or  fusing  into  those  of  the  other,  but  in  cases  examined  it  could  not  be  decided 
that  they  were  different  in  age. 

No  microscopic  or  other  laboratory  examination  has  been  made  of  speci- 
mens collected  in  the  field  by  Mr.  Miller,  nor  has  an  attempt  been  made  as 
yet   to  determine   carefully  the   field   relations  of  the  rocks  with  which  the 

corundum  is  associated.      His  time  up  to  the  present  has  been  occupied  almost 
5  B.M. 
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entirely  in  trying  to  determine  over  how  great  an  extent  of  territory  the 
corundum  occurs.  It  would  not  be  well  before  more  work  has  been  done  on 
the  deposits  to  make  more  than  a  general  statement  concerning  their  economic 
value.  Mr.  iferrier  says  of  the  occurrence  of  the  mineral  in  Carlow  that  "  it 
is  hoped  the  deposit  will  prove  as  valuable  as  the  surface  conditions  seem  to 
indicate."  It  may  be  said  that  deposits  in  the  townships  of  Carlow  and 
Raglan  to  the  east  of  this  one  have  been  observed  whose  extent  is  as  great 
and  in  which  as  high  and  even  higher  percentages  of  the  mineral  occur. 

There  are  several  good  water  powers  situated  within  easy  access  of  the 
two  deposits,  notably  at  Palmer's  Rapids  on  the  Madawa&ka  river  and  at  one  or 
places  on  the  York  Branch.  There  is  steamboat  communication  via  the  York 
Branch  and  Madawaska  rivers  with  Barry's  Bay,  a  station  on  the  Ottawa, 
Arnprior  and  Parry  Sound  Railway.  The  deposits  are  also  favorably  situated 
as  regards  labor,  supplies  and  shipping  facilitiee. 

In  a  favorable  The  object  sought  in  writing  these  notes  has  been  to  make  known  the 

extent  of  territory  over  which  corundum  has  been  found.  A  detailed  exami- 
nation of  the  deposits  is  now  being  made  by  Mr.  Miller,  and  an  account  of 
the  results  arrived  at  will  be  published  in  the  next  annual  report  of  the 
Bureau. 

Mineral  Meantime  it  may  be  stated  that  the  mineral  rights  in  those  lands  over 

d^wnTrom      which  the  corundum  belt  is  found  to  extend  have  been  withdrawn  from  sale, 

final^re°w°t^  *  pending  the  completion  of  Mr.  Miller's  final  report. 


MIl^ING  ACOIDENTS. 

Accidents  in  The  accidents  reported  to  the  Bureau  as  occurring  in  the  mines  of  the 

Province  during  1896  were  five  in  number,  three  of  which  were  of  a  fatal 
character.  Two  of  the  deaths  occurred  at  the  Sultana  gold  mine  within  six 
weeks  of  each  other,  and  strangely  enough  from  the  same  cause,  namely, 
falling  down  the  mine  shaft,  The  third  took  place  at  the  Copper  CJiff  mine, 
owned  by  the  Canadian  Copper  Company,  and  was  due  to  the  falling  of  a 
piece  of  rock  from  the  roof  or  wall  upon  an  unfortunate  miner,  who  was 
instantly  killed.  The  circumstances  of  these  several  casualties,  as  well  as  of 
those  which  were  not  attended  with  fatal  results,  are  given  briefly  below. 

-^t  the  The  first  accident  reported  was  that  by  which  Axel  Carlson,  night  foreman 

rSultana  Mine.  ^  ^ 

of  the  Sultana  gold  mine,   lost  his  life  on  21st  April,   1896.     It  was  his 

practice  to  descend  into  the  mine  ahead  of  the  gang  of  men  of  whom  he  was 

in  charge,  and  on  this  occasion  when  the  latter  climbed  down  the  ladders  at 

midnight  to  resume  work  they  found  Carlson  lying  at  the  bottom  of  the  shaft 

with  his  neck  broken  and  quite  dead.     No  one  was  with  him  when  the  acci- 

4Car)8on  ^®^^  *^°^   place,  and  there  were  no   witnesses  of  the  occurrence,  but   it  is 

presumed  that  by  a  regrettable  slip  or   mischance  he   missed   his    footing  at 

some  point  in  the  last  thirty  feet  of  the  ladder  way  and  was  precipitated  to 
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the  bottom.  Coroner  ApJohn  of  Rat  Portage  was  notified  of  the  accident 
and  went  out  to  the  mine.  A  careful  enquiry  from  the  mine  employ »-i,  many 
of  whom  were  Swedes  and  Carlson's  fellow-countrymen,  and  frona  others, 
satisfied  the  coroner  that  the  ladders  were  in  no  way  defective,  and  that  there 
was  no  blame  to  be  attached  to  the  owner  of  the  'nine  or  to  those  in  charge 
of  it  for  the  accident.  He  therefore  did  not  consider  it  nec3S3ary  io  hold  an 
I  inquest.  The  deceased  was  thirty-two  years  of  age  and  was  unmarri(*d,  his 
mother  still  living  in  Sweden.  He  bore  the  reputation  of  being  a  soVjer  and 
industrious  m^in,  and  enjoyed  the  respect  of  his  employer  and  fellow  miners. 
He  was  certainly  a  brave  man,  as  his  conduct  showed  in  being  the  first  to 
descend  the  Sultana  shaft  and  b?gin  the  rescue  of  the  almost  suffocated  miii3rs 
who  were  imprisoned  by  the  burning  of  the  shaft  house  and  mine  timbers  in 
March,  1895,  as  narrated  in  the  Bureau's  Report  for  that  ye^r,  p.  233. 

On  the  morning  of  June  5bh  a  man  named  Charles  Westman,  an  Death  of 
employe  at  the  Sultana  mine,  fell  down  the  shaft  from  the  first  level  and  was  jj^^",,  ' 
taken  up  dead.  Coroner  ApJohn  was  informed  of  the  accident,  and  made  a 
preliminary  investigation  which  led  him  to  the  conclusion  thit  Westman's 
death  was  due  to  his  own  carelessness,  and  he  did  not  deem  an  inquest  called 
for.  It  appeared  that  the  man  along  with  other  workmen  was  on  the  first 
level  near  the  shaft,  and  while  the  others  were  removing  drills  from  the 
bucket  which  had  just  been  lowered,  preparatory  to  beginning  work,  he  either 
walked  or  fell  into  the  shaft,  and  so  met  an  instant  death.  There  did  not 
appeal  to  be  any  explanation  of  Westman's  conduct  but  recklessness  or 
extreme  want  of  care.  In  view  however  of  the  accident  happening  so  soon 
after  the  death  of  Axel  Carlson  at  the  same  mine  and  in  a  somewhat  similar 
way,  it  was  considered  by  the  Bureau  advisable  that  a  more  formal  investiga- 
tion should  be  held  into  the  circumstances,  and  Mr.  ApJohn  was  therefore 
instructed  by  the  Attorney-General's  Department  to  hold  an  inquest.  Mr. 
Henry  Langford,  District  Crown  Attorney,  was  at  the  same  time  notified 
to  assist  in  bringing  out  all  the  facts.  An  inquest  was  held  acjordingly  on 
8th  June.  A  jury  was  sworn  in  at  Rit  Portage,  which  viewed  the  bxly  and 
adjourned  to  the  Sultana  mine,  where  the  shaft  was  inspected  and  the  evidence 
of  the  men  taken  who  were  present  at  the  time  the  fatality  occurred.  The 
verdict  of  the  jury  was  that  Weatman  ni3t  his  death  through  an  accident 
caused  by  his  own  carelessness,  and  that  the  management  of  the  mine  w.is  in 
no  way  responsible,  the  opening  of  the  shaft  where  the  accident  occurred 
being  protected  by  a  fence,  as  required  by  the  Klines  Act.  (See  Part  IV., 
section  69,  Rule  8).  The  verdict  was  concurred  in  both  by  the  Coroner  and  the 
Grown  Attorney.  Deceased  was  about  thirty  years  of  age,  a  native  of  Sweden, 
unmarried,  and  without  relations  in  this  country. 

On  8th    July,   at  the  Evans  mine,  owned  and    worked    by    the    Cana-  At  the  Evans 
dian  Copper  Company,  <a  man  named  Percy  McXolty,  while  working  near  the  ' 
bottom  of  an  inclined  stope,  from   which  ore  was  baing  loaded  into  tram  cars. 
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Injury  of 
Percy  Mc- 

Nolty. 


At  the 
Copper  Cliff 
Mine. 


Injury  of 
James  Gil- 
christ. 


Death  of 
David  Mc- 
Gregor. 


was  struck  by  a  piece  of  reck  rolling  down  the  stope  and  catching  his  leg 
before  he  could  get  out  of  the  way.  The  result  was  a  fracture  of  both  bones 
of  the  left  leg.  He  -vsas  removed  to  the  hospital  at  Sudbury,  and  on  loth 
July  was  reported  by  Dr.  R.  B.  Stiuthers  as  making  satisfactory  progress 
towards  recovery. 

In  the  ninth  level  of  the  Copper  Oliff  mine,  the  property  of  the  Canadian 
Copper  Company,  a  drill-runntr  named  James  Gilchrist  had  on  19th  October 
drilled  a  hole  in  the  stope  en  which  he  was  working  about  ten  feet  deep,  in 
which  he  placed  nine  sticks  of  dynamite.  In  the  top  stick  he  iuserted  the 
exploder  and  was  stooping  over  the  hole,  when  a  spark  of  fire,  it  is  surmised 
from  the  miner's  lamp  which  was  in  his  cap,  dropped  into  the  hole,  which  had 
not  been  tamped.  The  spark  set  fire  to  the  dynamite  or  some  foreign  substance 
in  the  hole,  and  when  Gilchrist  saw  this  he  and  his  helper  at  once  made  an 
effort  to  reach  a  place  of  safety  before  the  fire  could  reach  the  detonator,  when 
an  explosion  would  be  inevitable.  They  succeeded  in  getting  under  cover  of  a 
step  in  the  stope  some  ten  feet  away,  but  notwithstanding  this  partial  protec- 
tion the  explosion  resulted  seriously  for  Gilchrist.  His  head  was  badly  cut  by 
the  flying  pieces  of  rock,  his  left  arm  broken  above  the  elbow,  two  fingers  of 
his  left  hand  mangled,  and  his  right  arm  dislocated.  He  was  taken  to  the 
hospital  at  Sudbury  and  properly  care  d  for.  On  4th  November  he  was  reported 
as  improving  as  rapidly  as  could  be  looked  for,  and  as  not  being  subjected  to 
any  intense  suffering. 

The  third  fatal  accident  of  the  year  took  place  on  29th  October  in  the 
Copper  Oliff"  mine,  whereby  a  drill-runner,  David  McGregor  by  name,  lost  his 
life.  Deceased  was  engaged  on  the  eighth  level,  aloDg  with  five  others,  after 
the  day  shift  had  left,  and  durirg  the  meal  hour  from  6  to  7  p  m.,  doing  some 
work  preparatory  to  the  coming  of  the  night  shift.  While  so  employed  a 
piece  of  rock  fell  upon  him  without  warning,  striking  him  in  the  back  and 
killing  him  at  once.  The  company  notified  the  coroner.  Dr.  McMurchy  of 
North  Bay,  immediately,  and  on  31st  October  that  gentleman  and  Mr. 
A.  G.  Browning,  District  Crown  Attorney,  were  directed  by  the  Attorney- 
General's  Department  to  conduct  an  investigation  into  the  inanner  of  Mc- 
Gregor's death.  On  the  same  day  James  McGregor,  junior,  applied  to  Coroner 
McMurchy  to  have  an  inquest  held,  alleging  in  his  afiidavit  of  information 
that  he  had  reason  to  believe  that  the  ground  overhead  where  deceased  was 
working  when  killed  was  not  safe.  A  jury  was  accordingly  empanelled,  Mr. 
D.  Baikie,  bookseller,  Sudbury,  being  foreman.  Evidence  was  taken  on  3rd 
November,  Mr.  James  McArthur,  general  manager  of  the  company,  and  a 
number  of  the  miners  and  foremen  being  summoned  to  give  evidence  both  as  to 
the  circumstances  connected  with  this  particular  accident  and  the  precautions 
taken  generally  to  prevent  casualties  of  a  similar  nature.  There  was  some 
doubt  as  to  where  the  falling  piece  of  rock  came  from,  and  the  company  en- 
deavored to  show  that  it  might  have  fallen  through  a  winze  rising  from  the 
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eighth  level ;  but  the  evidence  went  to  show  that  the  winze  wa?  covered  with 
timber,  and  only  very  small  pieces  of  stone  could  fall  through  this  covering, 
and  even  then  some  of  the  witnesses  doubted  whether  a  stone  falling  through 
the  winze  could  strike  a  man  on  the  ledge  where  McGregor  was  working.  The 
system  of  "scaling,"  or  examining  the  walla  and  roofs  of  the  mine  for  loose 
pieces  of  rock  or  ore,  in  use  at  the  Oopper  Cliff,  was  called  in  question,  and  it 
was  alleged  that  this  operation  was  not  performed  with  sutH^ient  regularity  or 
frequency  to  reduce  the  danger  from  this  ever-impending  source  to  a  miaimum. 
It  was  shown  that  the  roof  of  this  level  was  last  scaled  on  11th  October,  some 
eighteen  days  before  the  accident  took  pUce,  when  it  was  examined  by  Fore- 
man Dan  Wink  with  torches  from  the  top  of  a  fiftysix-foot  ladd3r,  the  roof 
being  sixty  feet  above  the  fl  )or.  Testing  roofs  and  walls  for  loosened  material, 
or  to  detect  the  presence  of  cracks  or  seams,  is  frequently  d)ae  by  tapping 
them  with  a  hammer,  the  difference  in  the  sound  made  by  a  blow  upon  loos^  and 
upon  firm  rock  being  readily  recognized.  The  examination  m  \de  on  1 1  th  Octo- 
ber showed  the  roof  to  be  apparently  sound,  and  although  it  is  stated  that  no 
mining  was  done  under  the  roof  from  11th  to  18th  October,  yet  it  is  possible 
that  the  blasting  which  was  subsequently  carried  on  there  from  day  to  day  may 
have  loosened  some  material  overh3ad  or  widened  some  hidden  seam,  with  the 
result  of  bringing  down  the  piece  of  rock  which  killed  McGregor.  A'j  to  the 
method  of  scaling  in  vogue  at  the  mine,  Oaptain  II.  Davies  deposed  : 

My  orders  to  the  foremen  are  to  do  scalinpr  at  all  times  when  necessary,  and  always  after 
every  blast.  As  a  rule  scaling  is  done  every  Monday  morninf?.  It  would  b°i  imi)i9.sil)',e  to 
scale  the  mines  there )u<,''hly  every  week,  a^  no  other  work  could  be  done  profitably.  Thn 
scaling  is  done  whenever  it  is  thought  to  be  most  necessary.  I  do  not  think  that  my  jidg- 
ment  was  at  fault  in  scaling  in  this  case.  Even  after  the  most  thorough  scalinsr  it  may  hap- 
pen that  a  loose  rock  may  fall.  My  instructions  t^  the  men  are,  never  to  go  on  (lingerou=< 
ground.  Ground  may  be  loosened  by  the  concussion  of  the  air  from  blasting.  My  opinion  is 
that  the  rock  came  from  the  roof.  .  .  There  are  numerous  s^ams  in  the  roof  on  the 
eighth  level  in  places. 

It  was  shown  that  more  or  less  water  kept  falling  through  the  winze  to  the 

floor  of  the  eighth  level,  but  in  the   opinion  of  Captain  Davies  "  water  makes 

no  impression  on  the  nickel  ore  in  these  mines,  and  will  not  loos'^n  the  nickel 

and  copper  ore." 

The  jury  were  evidently  impressed  with  the  view  that  a  certain  lack  of 
vigilance  was  chargeable  against  the  company  in  conne3tion  with  the  method 
of  scaling  employed  in  the  mine,  their  verdict  being  as  follows  : 

We  believe  that  deceased  David  Mcdregor'a  death  was  caused  by  being  struck  by  rock  Verdict  of  6be 
or  ore  falling  from  the  roof  of  the  stope  in  the  eighth  level  of  C  )pp<T  Cliff  mine.     We  are  of  Coroner's 
opinion  that  there  has  not  been  sufficient  insp?ction  and  testing  of  the  roof  of  the  mine  where  J^''>*- 
blasting  is  being  done,  especially  where  water  is  coning  through  the  roof  or  winz",  to  pro- 
perly protect  the  workmen. 

The  Company  did  not  concur  in  the  finding  of  the  jury,  and  applied  to 

the  Bureau  to  have  the  Inspector  of  Mines  visit  the  mine  and  examine  the 

eighth  level,  with  the  object  of  ascertaining  what  amount  of  care  had  been 

exercised  by  them   with  the  view  of  preventing  such  accidents.     They  stated 

that  since  the  accident  to  McGregor  a  thorough  examination  of  the  winze. 
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roof  and  walls  of  the  eighth  level  had  been  made  under  the  supervision  of 
Foreman  John  Harris,  and  the  men,  after  sounding  that  part  of  the  roof  in 
question,  had  pronounced  themselves  perfectly  satisfied  as  to  its  firmnees 
and  safety,  one  of  them  making  the  remark  that  he  would  not  be  afraid  to 
go  to  bed  and  sleep  under  it.  In  view  however  of  all  the  circumstances,  and 
of  the  known  tendency  of  coroners'  juries  in  such  cases  to  take  as  lenient  a 
view  as  the  facts  will  warrant,  it  was  not  deemed  advisable  to  interfere  in 
the  matter,  or  to  attempt  to  disturb  the  finding  of  the  jury.  The  Inspector's 
observations  on  the  occurrence  of  this  accident  will  be  found  in  his  own 
Ref  ort. 


SECTION    11. 

THIRD  REPORT  ON  THE  WEST  ONTARIO 

GOLD  REGION. 

By  Dr.  A.  P.  Coleman,  Geologist  and  Mineralogist  to  the  Bureau. 

In  accordance  with  the  instructions  of  Mr.  Archibald  Blue,  Director  of  Introduction, 
the  Bureau  of  Mines,  the  work  of  examining  and  reporting  upon  the  gold 
mining  region  of  Western  Ontario,  begun  in  1894  and  carried  on  during  the 
following  season  also,  was  continued  during  the  past  summer.  Professor 
Arthur  B.  Willmott,  of  McMaster  University,  was  appointed  assistant  and 
gave  etlicient  service. 

We  left  Toronto  on  June  27,  taking  the  Canadian  Pacitic  route  via 
Windsor  and  the  upper  lakes.  After  two  or  three  days  delay  in  Fort 
William  and  Port  Arthur  purchasing  supplies,  getting  information  and 
attempting  to  secure  canoeraen,  a  start  was  made  from  Savanne  on  July  4, 
The  men  employed  were  Richard  Weigand  and  H.  S.  Patterson,  the  former 
of  Port  Arthur,  the  latter  of  Savanne.      Bo'h  proved  willing  and  efficient. 

The  route  followed  included  the  upper  Seine  region,  where  tlie  Sawbill  Kouto  taken, 
and  Harold  lake  mines  were  visited,  and  the  lower  Seine,  including  the  min- 
ing camps  about  Shoal,  Bad  Vermilion  and  Little  Turtle  lakes.  Fort  Francis 
was  reached  on  July  23,  and  the  following  day  we  provisioned  and  set  out  for 
the  Manitou  region.  Here  the  more  interesting  locations  were  visited  on  lake 
Manitou,  as  well  as  the  later  finds  between  it  and  Mud  lake. 

On  August  1  we  left  lake  Manitou  and  followed  a  chain  of  lakes  west- 
ward to  Regina  bay,  an  inlet  of  Whitefish  bay,  part  of  the  Lake  of  the 
Woods.  After  visiting  the  Regina  mine  and  other  points  of  interest  to  the 
north  we  arrived  at  Rat  Portage  on  August  7.  Here  Richard  Weigand  was 
paid  off  and  Thomas  McDonald  engaged  as  canoeman.  Four  days  were 
employed  in  repairing  canoes  and  obtaining  supplies,  after  which  the  Sultana 
mine  and  others  to  the  east  were  examined  and  a  trij)  made  to  Camp  bay  near 
the  lower  end  of  Whitefish  bay,  where  interesting  gold  discoveries  had 
recently  been  made.  We  returned  to  Rat  Portage  August  25.  As  Prof. 
Willmott's  eyes  had  become  seriously  inflamed,  and  canoeing  seemed  to 
aggravate  the  trouble,  he  decided  to  return  to  Toronto. 

Leaving  Rat  Portage  on  August  26  I  visited  the  Mikado  mine  and 
adjoining  locations  on  Shoal  lake,  near  the  Manitoba  boundaiy.  and  then 
various  locations  in  the  neighborhood  of  Rat  Portage.  After  a  delay  of 
several  days  in  order  to  be  present  as  a  representative  of  the  Bureau  of  Mines 
at  a  meeting  of  the  Mining  Institute  of  Ontario,  held  for  the  first  time  in 
Rat  Portage,  I  left  that  town  on  September  9. 

On  the  way  home  some  interesting  old  b?aches  were  visited  at  and  near 
Port  Arthur,  Schreiber  and  other  points  on  the  north  shore  ot  the  upper 
lakes,  and  the  Empress  mine  at  Jackfish  bay  was  examined  :  so  that  if  was 
September  18  before  I  reached  Toronto 
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The  travel  During  the  summer  six  hundred  and  seventy  miles  of  canoe  travel  were 

accomplished,  accomplished,  and  all  the   working  mines  as  well  as  a  great  number  of  more  or 

less   promising  prospects  in  the  West  Ontario  gold  field  were  examined. 

A  1    J  While  examining  the  various  properties  special  attention  was  paid  to  the 

f  eatur   of  the  country  rocks  in  each  case  so  as  to  determine  the  geological  factors  that  in- 
work 

fluencethe  formation  ot  ore  deposits,  and  thus  to  establish  certain  relationships 

which  should  be  of  value  as   suggesting  new  regions  of  promise  to  the   pros- 
pector. 
Acknowledge-  I  desire  to  express  my  high  appreciation  of  the  kindness  and  hospitality 

offered  me  by  the  owners  and  managers  of  the  mines  visited,  and  also  by  the 
widely  scattered  companies  of  prospectors  who  have  always  shown  themselves 
ready  to  aid  with  suggestions  or  to  serve  as  guides  to  the  neighboring  locations. 
As  usual,  the  excellent  maps  published  by  the  Geological  Survey  of  Canada 
have  been  of  the  greatest  service.  It  is  most  desirable  that  the  remaining 
sheets  covering  the  geology  of  this  interesting  and  economically  important 
region  should  be  in  the  hands  of  prospectors  and  geologists  as  soon  as  possible. 
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THE    UPPER    SEINE    REGION. 

Routes  to  the  There  are  several  ways  of  approaching  the  Upper  Seine  region,  where 

re^'ion.  ... 

a  numbsr  of  promising  mines  are  now  attracting  attention,  all  by  canoe  in 

summer,  though  in  winter  a  sleigh   road  leads   south   from   Bonheur  station 

on  the   Canadian  Pacific  to  Sawbill  lake  and  Uke  Harold,  about  thirty  miles 

to  the  former  place  and  sixty  to  the  latter.     The  canoe  routes  commonly  used 

are  three  in  number,  one  from  Bonheur,  beginning  with  a  two  mile  portage  ; 

the  others  from  Savanne  station.     The  choice  of  route  turns  largely  on  the 

part  of  the  region   it  is    designed  to   visit.      In    previous  journeys    I   had 

traveled  over  the  Atik-okan  route,  which   leads  southwesterly  from  Savanne 

over  Lac  des  Mille  Lacs,  Windegoostigwan,  Crooked  Pine  and  other  lakes  to 

the  Atikokan  river,  which  enters  Steep  Rock  lake,"  an  expansion  of  the  river 

Seine.     This  year,  on  the  advice  of  Mr.  Hume   P^oudfoot,  who   has   covered 

the  ground  very  thoroughly,  I   took   a  more  northerly   route,  following  the 

western  arm  of  Lac  des   Mille  Lacs,  Round   lake   and   Partridge  lake  to  the 

outlet    of  Partridge  river  near  Reserve  island.     This  route  is   several  miles 

shorter  than  the  more  southern  one,  and  on  the  whole  is  preferable. 

Pine  Point  on  No  stops  of  any  length  were  made  on  Lac  des  Mille   Il^cs  except  for  a 

Lac  des  Mill©  nig^t  camp   on  Pine  point,   which  projects  fronn  the  north  shore  and  nearly 

bisects  the  lake.     Here   we  found   that  a   mass  of  eruptive  granite  comes  up 

through  a  gray,   fine  grained,  massive   looking  rock,  perhaps  Huronian.     At 

the  contact  of  the  two   there  is  a  strip  of  gray   porphyroid  containing  large 

white  crystals  of  plagioclase  felspar.     Lie  des   Mille   Lacs  has  been  referred 

to"frequently  in  various  reports,  and  requires   no   detailed   description.     The 

western  bay,   which  we  followed,  is  very   confusing  to  a  stranger,  being  long 

and  winding  and  full  of  islands.    Its  shores  are  mostly  Laurentian,  but  with 

some  Huronian  areas  which  may  be  worthy  of  the  attention  of  [)ropectors. 

A  portage  of  about  half  a  mile  with   a   fall  of  sixty-five   feet  (aneroid) 

leads  across  hills  and  a  muskeg  to  a  wide   marsh  over  which  canoes  must  be 
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pushed  by  main  force  through   meadows  of  reeds  ami  horsetails  into  a  very    Lac  des  Mille 
small  creek,  not  at  all  certain  as  to  the  course  it  shall  take.     The  bends  are  J*^:?!  ^?„fl'f^ 
so  sharp  and  the  creek  so   narrow  tliat   Peterboro'   canoes  often  have  to  be 
lifted  over.     The  creek   empties  into    a   long  lake   from   which   it   issues  as 
crooked  as  ever  but  wide  enough  to  paddle  on,  and  after  some  miles  of  wind- 
ings enters  Round  lake,  which  as  usual  in  lakes  of  the  name  is  very  far  from 
round.     The  waters  of  this  chain  of  lakes   and   streams  are  brown  and  have 
a  rainy  taste,  but  are  better  than  those  of  Lac   des  Mille  L-ics.     No  brulc  is 
seen  after  leaving  the  latter  lake,   and  a  few  clumps  of  fairly  good  red  pine  thnmgh 
occur.     The  shores  of   Round  lake  are  low,   with  some  beaches  of  yellowish     *^""      *  ^ 
brown   coarse   quartz  and  felspar  sand  ;  sometimes  also  hilf  rounded  pebbles 
and     boulders  of    Laurei>tian    and    Huronian  rocks  ;     while  rounded   forest - 
covered  hills  rise  behind 

The  creek  flowing  out  of  Round  lake  wanders  through  marshes  and  then 
opens   into  a   pretty   nameless  lake,   three   or  four   miles  long,    enclosed  by 
Laurentian  rocks.     Here  there  is  an  old  brule,  perhaps  of  twenty  or  thirty 
years  ago,  and  some  red  pine.     There   follows  a  sudden   rapid   with  a   port 
ag,  noted  on  the  Geological  Survey   map  as  tifty-eight  chains  long,  much  of 

it  over  morainic  boulders  of  granite.      A   (luarter   of  a  mile  below  there  is  a  _ 

-  ,  .  .      ,  ,  ,  T^  ,  ""^  Partridge 

series  of  cascades  over  granite,  and  n-ially    the  creek  enters  Partridge  lake,  1  .ke 

which  the  route  follows  for  six  miles.      For  the  whole  distance  one  sees  only 

gneiss  or  granite  until  the  Itrge  island  which  fills  tb**  west  end  of  Partridge 

like  is  reached,  where   some   strips  of  Huronian   schist    vary  the  monotony. 

Along  this  part  of  the  route  there  is  much  old   burnt  ground,  though  a  few 

groups,  of  red  and  white  pine  remain  ;  and  on  the  lake  itself  portions  of  the 

shore  burnt  over  two  years  ago  present  a  very  desolate  appearance.' 

A  mining  location  was  taken  up  years  ago  by  the  MoKellars  on  Par- 
tridge island  and  the  adjoining  shore,  but  it  is  unnecessary  to  give  any 
further  description  of  the  property,  no  work  having  been  done  on  it  since 
my  visit  in  1894  ' 

Partridge  creek  fl  )ws  from  the  west  end  of  the  lake  of  the  same  name, 
from  the  point  where  two  long  arms  of  the  lake  unite  enclosing  a  large 
island.  It  passes  through  some  small  lakes  and  is  varied  by  three  rapids 
with  short  portages  before  falling  into  the  river  Seine  not  far  al>ove  Island 
falls.      Practically  the  whole  distance  is  through  Laurentian  rocks. 

Near  the  mouth  of  Partridge   creek   we  encountered   two  prjspectors,  q^'^   i,„nter; 
Messrs.    McLean    and   Nettles,    engiged   in   panning    a  specimen  of    quartz  °°  Partidg'» 
which  showed  a  beautiful   train  of  gold   in   the  pan.      They  stated   that  the 
quartz  came  from  a  long  vein,  two   feet  wide,    running  through   a  granitoid 
rock 

The  character  of  the  country  changes  as  the  river  is  approached,  becom- 
ing H  itter  and  more  swampy.     The   Seine,    which   starts   from  a  long  north- 
west bay  of  the  many  armed    Lac  des  Mille   Lacs,  and   curves  to  the  south-  Seine  rirer 
west  before  Partridge  creek  enters  it,   is  already  a  wide,  fine  river.     It  has 

^A  description   of  the  eflf^cts  of  thia  fire  is  given   in   the 'Fjurth    Report,    Bureau   of 
Mines,  1894,  pp.  96,  97.         ^Ibid.  p.   58. 
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Island  falls. 


Keserve 
island. 


formed  low  and  narrow  flood  banks  covered  with  a  thin  row  of  trees,  chiefly 
alders  and  willow,  with  occasionally  ash  and  soft  maple,  but  sometimes  broken 
by  evergreens,  such  as  spruce,  tamarack  and  pine.  Behind  the  raised  banks 
are  wide  marshy  lagoons.  The  whole  effect  is  of  a  milder  climate  and  more 
luxuriant  growth  than  that  of  the  previous  part  of  the  route. 

The  Island  falls  on  the  Seine  are  wonderfully  picturesque.  The  river 
divides  into  several  channels  cutting  into  the  glacially  smoothed  granite  or 
Gneiss,  so  that  from  below  one  sees  four  falls  of  diff'erent  sizes,  the  amber 
colored  water  and  white  foam  making  a  fine  contrast  with  the  greenish  rock 
and  dark  evergreens  of  the  background.  The  amount  of  fall  is  twenty- 
three  feet  as  determined  by  aneroid.  If  the  adjoining  gold  mining  region 
develops  as  is  hoped  these  falls  should  form  an  important  source  of  power 
for  milling  or  other  purposes. 

The  granite  at  the  falls  is  of  the  protogine  type,  and  contains  large 
inclusions  of  green  schist  and  a  few  small  quartz  veins. 

A  mile  below  Island  falls  the  Seine  forks,  enclosing  Reserve  island,  which 
is  three  miles  long  by  a  mile  and  a  half  in  width.  This  part  of  the  Seine 
presents  great  variety,  swift  water  flowing  between  rock  walls  and  placid  lake 
expansions. 


Mining  loca- 
tions on 
Osinawe  lake. 
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LOCATIONS   ON   OSINAWE   LAKE   AND   RESERVE   ISLAND. 

As  I  had  failed  two  years  ago  to  reach  some  locations  on  Osinawe  lake, 
since  fires  were  raging  on  the  long  portage  from  Sabawe  lake  to  the  south,  we 
took  this  opportunity  of  visiting  them.  Osinawe  lake  drains  by  a  very  small 
but  fairly  navigable  stream  into  the  southwest  angle  of  the  Seine,  where  it 
widens  to  enclose  Reserve  island.  The  valley  is  filled  with  muskeg  and  mor- 
ainic  boulders,  and  there  are  two  portages,  the  lower  of  about  four  chains 
(not  forty-one  as  misprinted  on  the  geological  map),  and  an  upper  one  of  fif- 
teen chains.  The  locations  are  at  a  narrows  where  the  geological  map  indi- 
cates a  band  of  Couchiching  as  crossing  the  hornblende-granite  gnei3S.  On 
R  71,  owned  by  the  Messrs.  McKellar,  there  is  a  mass  of  quartz  about  twelve 
feet  wide  enclosed  in  a  greenish,  coarse  grained  granite  of  the  protogine  type, 
containing  black  mica.  The  quartz  is  reddish  and  good  looking,  but  the 
deposit  has  not  been  at  all  developed  and  can  be  traced  only  a  short  distance. 
Higher  on  the  hill  there  is  sericite  schist  with  stringers  of  quartz,  and  strip- 
ping might  show  a  continuation  of  the  vein  beyond. 

Several  locations  have  been  taken  up  on  Reserve  island  and  the  adjacent 
mainland,  and  at  the  time  of  our  visit  Mr.  Hume  Proudfoot  had  a  small  camp 
and  was  engaged  in  developing  some  veins  to  the  northeast  of  the  island.  On 
AL199  two  shafts  had  been  sunk  to  the  depth  of  about  twenty  feet  on  a 
bedded  vein  containing  white  and  greenish  quartz  with  some  galena  and  iron 
pyrites.  The  vein  had  well  slickensided  walls,  at  least  at  some  parts.  The 
vein  at  the  second  shaft  is  nine  or  ten  feet  wide  and  nearly  vertical,  and  has 
a  strike  of  about  N.  20^  k.  The  country  rock  is  protogine  granite,  but  in 
places  chlorite  schist  shows  itself  associated  with  the  quartz  On  AL197 
there  is  a  vein  of  white  quartz  at  times  four  or  five  feet  wide,  dipping  strongly 


75 


to  the  northwest.  This  contains  some  greea  schist  with  the  quartz,  and  has 
one  good  wall  of  granite.  Some  free  gold  is  found  in  it.  On  ihe  same  loca- 
tion a  vein  of  very  fine  grained  sugary  looking  (juartz  has  been  stripped  for 
seventy  five  feet,  and  is  at  one  point  ten  feet  wide.  Green  schist  partly 
replaces  the  quartz  in  places.  All  these  veins  have  green  schist  interl>edd«  d 
with  the  quartz  or  replacing  it,  and  all  are  enclosed  in  granite. 

The  work  done  at  the  time  of  our  visit  (July  7)  was  not  sufficient  to 
prove  the  real  value  of  the  veins,  which,  with  a  numbf  r  of  other  veins  in  the 
vicinity,  had  been  found  by  McLean  and  Nettles.  Mining  is  carried  on  here 
under  considerable  difHculties,  all  supplies  having  to  be  brought  in  by  canoes 
from  Savanne  over  the  route  which  we  had  followed,  the  expense  being  $3  or 
$4  per  hundred  weight,  or  $60  per  ton.  In  winter  however  it  is  probable 
that  a  sleigh  road  could  be  provided  at  no  great  expense.  The  charcoal  used 
in  the  smithy  was  burnt  on  the  spot,  but  the  charcoal  burners  complained 
that  there  was  no  soil  and  that  the  coarse  sand  did  not  cover  the  h»  aps  ot 
wood  properly. 

Near  the  south  end  of  Reserve  island  a  location,  HP498,  has  been 
taken  up  by  those  enterprising  prospectors,  Messrs.  Landon,  Lahey  and  Mc-  up  , 
Donald.  Here  a  vein  may  be  followed  for  perhaps  half  a  mile  from  northeast 
to  southwest,  with  a  dip  of  G0°  to  the  northwest.  It  is  very  irrrgular  in 
width,  being  sometimes  two  or  three  feet  wide  and  at  others  only  a  few 
inches,  and  the  granite  enclosing  it  has  been  sheared  and  probab!y  faulted. 
Some  of  the  quartz  looks  well  and  is  said  to  give  good  pannings,  but  other 
parts  are  less  promising.  This  vein  was  found  on  a  patch  of  burnt  ground 
and  can  readily  be  followed  across  country  ;  but  much  of  the  region  is  still 
covered  with  moss  and  green  timber,  so  that  the  rock  is  scarcely  to  be  Been 
except  along  shores 

During  my  stay  at  Reserve  island  Mr,  R.  Swanson,  foreman  for  Mr. 
Proudfcot,  who  was  away  at  the  time,  served  as  guide  and  gave  every  help 
and  information  required,  for  which  I  desire  to  express  my  thanks. 

HAWK      BAY      LOCATIONS. 

About  four  miles  below  the  Reserve  island  camp  after  pasgin"  a  short 
rapid  there  is  a  small  lake  expansion,  on  the  north  side  of  which  some  loca- 
tions have  been  surveyed.  We  examined  325X,  which  is  said  to  be  an 
extension  of  324X  on  which  the  Hawk  Bay  mine  is  placed.  At  that  time  -^-^  X  and 
there  had  been  no  development,  and  there  was  no  one  to  be  seen  in  the  neigh- 
borhood. We  found  a  well  defined  tissure  vein  a  foot  or  two  feet  wide,  and 
followed  it  for  a  quarter  of  a  mile.  The  vein  had  a  strike  of  1.")^'  to  25^'  east 
of  north,  while  the  country  rock,  a  grayish  granitoid  gneiss  generally  of  the 
protogine  type,  though  partly  flesh-colored,  has  a  well  marked  foliation  wi;h 
a  strike  of  130*^  east  of  north.  The  quartz  looks  well,  is  rusty  and  contairs 
some  carbonate  and  copper  pyrites.  Here  also  a  little  green  schist  is  mix(d 
with  the  quartz  or  lies  beside  it.  This  vein  impressed  me  more  favorably 
than  any  ether  in  the  region. 

Since  our  visit  these  two  locations  have  attracted  considerable  attention, 
and  it  is  stated  are  now  being  worked  with  very  good  prospects.     They  were 
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reported  upon  by  Mr.  J.  H.  Chewett  of  Toronto,  who  speaks  very  favorably 
of  them.  Assays  made  of  samples  chosen  carefully  so  as  to  e(ive  a  true  aver- 
age of  the  vein  showed  gold  to  the  extent  of  $21  per  ton.  As  Mr. 
Ohewett  estimates  the  cost  of  mining  and  milling  at  about  $6  per  ton, 
there  seems  to  be  a  good  margin  for  profit. 
Lynxhead  Below  Hawk  bay  morainic  country  shows  itself,  and  in  about  three  miles 

Lynxhead  falls  is  reached,  where  several  locations  have  been  taken  up.  At 
this  point  the  gneiss  is  very  Laurentian  in  look,  having  lighter  and  darker 
bands,  mostly  gray  in  color.  We  saw  no  veins  that  appeared  to  be  of  impor- 
tance, perhaps  because  we  had  no  guide  to  show  us  the  locations.  An  aneroid 
reading  makes  the  fall  about  nine  feet. 

AROUND     SAWBILL     LAKE. 

Sawbill  lake.  ^^  ^^^Y  ^  ^^  reached   Sawbill   lake,   which  forms  a   part  of  the  Seine 

river  chain  of  lakes  and  connecting  stretches  of  flowing  water.  This  lake 
projects  five  miles  to  the  northeast  from  the  point  where  the  Seine  turns  to  the 
south.  It  is  a  fine  sheet  of  water,  with  few  islands  and  mostly  wooded 
shores,  some  handsome  groves  of  pine  giving  beauty  to  the  outlet  of  the  Seine 
where  a  picturesque  Indian  encampment  provides  a  human  interest. 

Sawbill  mine  "^^^  buildings  connected  with  the  Sawbill  mine  cannot  be  seen  from  the 

mouth  of  the  lake,  since  they  are  placed  near  a  small  bay  three  miles  up  the 
southeastern  shore.  The  vein  on  which  the  mine  is  working  lies  half  a  mile 
inland,  and  the  shaft  is  being  sunk  at  a  depression  between  two  hills  at  an 
elevation  of  about  one  hundred  and  fifty  feet  above  the  lake  as  determined  by 

The  vein  and   our  aneroids.     The  vein  where  the  shaft  begins  is  about  four  feet  wide,  dips 

TL.ck^^^  ^^  ^^°  ^^  ^^®  ®*^^  *^^  ^^^  ^®  followed  for  about  a  quarter  of  a  mile.  Its  general 
course  is  25°  east  of  north.  The  shaft  had  been  sunk  to  a  depth  of  49  feet 
on  July  9,  and  the  vein  at  that  level  had  widened  to  six  feet.  The  quartz 
looks  very  well  and  contains  pyrite,  cbalcopyrite,  galena  and  some  free  gold. 
The  country  rock  is  an  imperfectly  foliated  gneiss,  having  a  strike  of  10"^  east 
of  north.  Some  parts  of  it  are  rather  coarse  grained  and  slightly  flesh 
colored,  but  other  parts,  especially  near  the  vein,  are  fine  grained,  pale  green, 
have  slickensided  surfaces  and  may  be  called  protogine.  A  microscopic 
examination  sh:)ws  that  much  of  the  rock  is  a  tolerably  fresh  biotite  granite 
gneiss,  but  that  the  parts  near  the  vein  are  greatly  altered,  the  quartz  being 
crushed  and  the  felspar  turned  almost  completely  into  SBricite.  In  some 
respects  this  rock  resembles  the  granite  of  the  Shoal  Lake  region,  but  con- 
tains much  less  plagioclase  and  is  less  generally  weathered  to  the  greenish 
protogine  variety. 

At  the  time  of  our  visit  the  manager,  Mr.   F.  S.   Wiley,  was  absent,  but 
Mr.  George  Willoughby,  engineer,   provided   all  necessary  information.     At 

Macliiuery.  ^^®  shaft  there  was  a  twenty-two  horsepower  hoisting  apparatus  made  by 
Miller  Bros,  and  Toms  of  Montreal,  a  twenty-five  horsepower  boiler  and  two 
steam  pumps,  though  the  small  amount  of  water  entering  the  shaft  was  at  the 
time  raised  in  bucketp.  The  ore  was  brought  up  in  buckets  and  dumped  into 
a  car,  the  mouth  of  the  shafc  being  covered  with  a  trpp  door  at  the  moment. 
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Fourteen  men  were  then  employed,  six  being  miners  ;  and  three  Indians  Employ^i, 
brought  in  supplies  from  Bonheur  on  the  railway,  a  J  canoe  journey  of  thirty- 
three  miles,  including  thirteen  portages,  all  short  except  a  two  mile  portage  at 
Bonheur. 

On  the  lake  shore  there   were  cooking   and  sleeping  campp,   an   ofKce,  The  c&mp. 
storehouse  and  stable,  all  of  an  inexpensive  character.    To  the  thirsty  paddler 
under  a  July  sun  with  nothing  better  to  drink  than  the  tepid  and  brownibh 
water  of  the  Seinr,  a  well  of  excellent  water  formed  one  of  the  most  attractive 
features  of  the  camp. 

By  the  kindness  of  Mr.  Wiley  1  have  since  been  informed  that  up  to  PiogresBof 
Jan.  11  the  main  shaft  had  reached  a  depth  of  between  one  hundred  and  ^  *' 
thirty  and  one  hundred  and  forty  feet.  The  south  drift  at  the  sixty-foot 
level  had  been  driven  seventv-five  feet  and  the  north  one  about  tifty-five  feet. 
Drifting  had  just  been  started  on  the  second  or  hundred  and  twenty-foot  lerel. 
In  the  tirst  level  the  vein  was  the  full  width  of  the  drift  and  more  both  north 
and  south ;  and  was  equally  strong,  if  not  stronger,  at  the  bottom  of  the 
shaft  and  in  the  second  drift.  A  ten-stamp  mill  of  the  most  modern  pattern 
has  been  purchased,  with  all  other  machinery  and  supplies  to  carry  on  the 
work.  "  The  ore  appears  to  be  quite  up  to  the  standard  of  what  you  saw 
when  you  visited  the  property,  and  possibly  a  shade  better." 

Since  July  other  interesting  and  important  tinds  have  been  made  in  the  Han-m  .nd's 

Sawbill  region,  especially  Mr.  James  Hammond's  broad  band  of  gold  bearing  '^'■*'  '^ ' "«». 

rock,  probably  low  grade  but  very  extensive.     This  is  perhaps  a  fahlband, 

though  sometiuies  spoken  of  as  a  dike. 

Near  the  foot  of  Sawbill  lake  a  stream  flows  into  it  on  the  west  side  from  ^, 

Clearwater 
Clearwater  lake,    the  water   of   the  latter  being  transparent  as  crystal  and  lake. 

almost  alarming  to  the  canoeman  familiar  with  the  turbid  waters  of  the  Seine. 

Every  reck  and  snag  shows  distinctly  and  one  expects  to  run  aground.     Near 

the  mouth  of  Clearwater  creek  there  is  coarse  reddish,  somewhat  porphyritic 

granite;  and  a  little  farther  south  green  coarse  grained  quart z-biotite  diorite. 

All  the  gold  bearing  veins  thus  far  described  from  Partridge  lake  to  Saw- 
bill  are  in  areas  colored  on  the  map  of  the  Geological  Survey  as  hornblende-  Geolojfical 

•     IT  .  c    I        u  r  tj  character  (,f 

granite  gneiss  of  the  Laurentian,  except  the  upper  part  or  the  snores  of  ^5aw-  ihe  district. 

bill  lake,  which  are  colored  as  biotite  granite  gueiss.  It  seems  doubtful  if 
this  subdivision  of  the  two  varieties  of  gneiss  can  be  so  sharply  carried  out, 
but  of  course  it  is  impossible  to  indicate  each  minor  change  on  a  map  of  so 
small  a  scale.  The  occurrence  of  such  promising  gold  deposits  in  rocks  hav- 
ing all  the  petrographical  characters  of  the  Laurentian,  and  sometimes  miles 
away  from  the  nearest  areas  of  Huronian,  is  a  matter  of  the  greatest  interest 
to  prospectors,  and  suggests  that  other  areas  of  greenish  or  gray  gneiss  and 
granite  mapped  as  Laurentian  are  worthy  of  careful  attention. 

DOWN     THE     SEINE     B  1  V  E  K  . 

After  one  or  two  short  rapids  the  Seine,  which  turns  south  on  leaving 
Sawbill   lake,  enters  Moose  lake,  a   beautiful  sheet  of   water  with   unburnt  and  s'tef p^ 
shores  and  many  points  and  islands.    Below  Moose  lake  there  are  several  rapids  ^^^^  ^^^^ 
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and  swift  currents  before  entering  Steep  Rock  lake,  the  last  three  or  four 
miles  requiring  a  nutnb3r  of  portages.  On  this  part  of  the  river  we  find 
Huronian  schist  and  the  character  of  the  scenery  changes,  the  shores  and  hills 
becoming  rougher,  less  rounded  and  more  picturesque,  while  the  rapids  are 
more  tortuous  and  the  portages  bad.  The  relationship  of  scenery  to  the 
rocky  structure  of  the  country  is  well  shown  here. 

Just  b9fore  entering  the  right  upper  corner  of  the  *'  M"  of  Steep  Rock 
lake  the  river  plunges  over  walls  of  rock,  forming  a  very  fine  fall  with  a  lieight 
of  thirty-five  or  forty  feet  as  determined  by  aneroid.  The  rocks  at  this  point 
are  much  confused,  since  the  Huronian  schist  and  greenish  granite  come  in 
contact  and  are  largely  intermixed. 

Steep  Rock  lake  is  one  of  the  most  beautiful  as  well  as  geologically 
interesting  parts  of  the  Seine  river  system,  and  may  have  a  special  importance 
in  future  from  the  supply  of  limestone  af!orded  by  its  shores,  something 
entirely  lacking  in  other  parts  of  our  western  gold  region.  Its  geology  was 
touched  on  in  the  report  for  1895^  and  a  brief  reference  made  to  the  interest- 
ing work  of  Mr.  Henry  Lloyd  Smyth,  who  found  evidences  that  the  rocks 
of  the  region  had  been  bent  into  a  horizontal  "M"  shaped  fold  out  of  which 
the  lake  had  been  carved.^  As  I  had  not  read  Mr.  Smyth's  paper  before  my 
former  visit,  some  hours  were  spent  this  summer  in  going  over  part  of  the 
ground  investigated  by  him  ;  but  a  discussion  of  the  results  will  be  left  for 
another  time. 

It  should  be  stated  here  however  that  the  mapping  of  the  east  shore  of 
the  lake  is  soaaewhat  incorrect  as  given  in  the  Seine  river  sheet  of  the  Geo- 
logical Survey,  Keewatin  schist  being  indicated  where  whitish  granite  is  the 
prevalent  rock. 

Below  Steep  Rock  lake  the  course  of  the  river  Seine  has  been  sufficiently 
described  by  Mr.  Blue  and  the  writer,^  and  will  require  little  further  men- 
tion. 


Progress  of 
operations  at 
Harold  lake 
mine. 


Inspection  of 
the  mine. 


A  visit  was  made  to  the  Harold  lake  min6,  two  or  three  miles  below . 
Steep  Rock  lake  and  a  mile  or  two  north  of  the  river.  We  found  work  pro- 
gressing at  several  points  of  the  numerous  veins  on  this  property  and  consider- 
able advance  had  been  made  since  my  last  visit,  a  year  previous.  To  save  the 
trouble  and  expense  of  a  separate  visit  by  Mr.  Slaght,  I  was  instructed  to 
examine  and  report  upon  the  condition  of  the  mine.  My  report  is  reproduced 
here  as  showing  the  changes  made  during  the  year. 

"July  11,  1896.  On  behalf  of  the  Inspector  of  Mines  I  have  this  day 
visited  the  Lake  Harold  property,  and  have  to  report  that  several  advances 
have  been  made  since  the  last  report.  In  the  mill  two  four-foot  Frue  vanners 
and  an  upright  fifteen  horsepower  boiler  have  been  added.  No.  2  drift  has 
been  extended  65  feet  since  the  last  report,  and  now  has  a  length  of  127  feet. 
Stoping  has  been  done  from  80  feet  in  to  105  feet,  and  to  a  height  of  20  feet 
to  the  top  of  the  drift.     The  hanging  wall  is  of  decomposed  material  which 

"  Fifth  Report  Bureau  of  Mines,  p.  71. 

*  Am.  Jour.  Science,  vol,  xiii,  Tliird  iSeries,"  1891,  pp.  317  .S31. 

5  Fifth  Report  Bureau  of  Mines,  1895,  p.  (JS,  etc  ,  and  p.  149,  etc. 
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needs  close  attention,  but  sufficient  timbering  has  been  done  to  make  thinfra 
safe.  At  a  distance  of  GO  feet  in,  a  abaft  G  by  9  has  bef^n  sunk  to  a  dcpih  of 
48  feet  7  inches  below  the  bottom  of  the  drift.  The  shaft  is  full  of  water 
and  is  now  properly  covered. 

"  Od  No.  1  drift  a  shaft  has  been  sunk  to  17  feet,  but  is  now  tilled  with 
water. 

*'  A  tranQway  has  been  constructed  from  the  mill  to  No.  2  drift  and  is 
now  in  running  order.  On  the  shore  vein  a  shaft  has  been  sunk  to  a  depth 
of  3G  ft.  9  in  ,  and  at  a  depth  of  27  feet  a  drift  has  been  started  north  and  is 
now  in  ten  feet.  The  shaft  has  been  properly  closed  below  th<'  level  of  the 
drift. 

'' At  present  thirteen  miners  and  three  surface  men  are  employed,  in 
addition  there  are  two  engineers  and  one  mill  man  employed.  Mr.  K.  N. 
Oibb's  is  still  superintendent." 

To  what  has  been  stated  in  the  report,  it  may  be  added  that  the  ^i  eenish 
protogine  granite    of  lake    Harold   and   Steep   Rock  lake   is   quite   like   the  Country 
country  rocks  of  the  upper  Seine    gold  deposit8,and  not  unlike  the  eruptive  >o^*«'^- 
granite  of  Shoal  lake. 

After  Harold  lake  no  delay  was  made  until  we  reached   the  lumlier  road 

which  runs  east  from  a  bend  of  the  Seine  five  or  six   miles  below  Calm    lake.  Locations 

1  r  1  •  1  1  1  •        1  l>elow  Calm 

As  a  number  of  locations  have  been  taken  up  here  in  the   Keewatm  schist,  it  lake. 

seemed  well  to  have  a  look  at  the  country. 

A  trail  goes  eastward  from  a  reedy  bay  and  can  be  followed  rfadily  as 
far  as  the  hills.  Near  the  river  there  is  sandy  soil,  with  jack  pine  and  some 
muskegs  ;  but  inland  the  ground  rises  as  rocky  hills  to  a  height  of  two  hun- 
dred and  seventy  feet,  as  shown  by  aneroid.  There  are  several  small  lakes  in 
sight  from  the  highest  point?,  and  it  is  said  there  is  an  Indian  canoe  route 
across  to  Calm  lake. 

No  work  has  been  done,  so  far  as  I  can  learn,  on  any  of  these  locations, 
and  we  saw  only  small  quartz  veins  interbedded  with  the  green  schist,  nothing 
of  any  importance.  We  had  however  no  guide  to  show  us  the  more  promis- 
ing spots,  and  in  such  a  country  a  guide  is  very  necessary,  so  that  some 
points  of  interest  may  have  been  overlooked. 

Four  miles  below  the  bend  there  is  a  series  of  short  rapids  separated  by  portatfe«  oa 
short  stretches  of  swift  current.  Instead  of  portaging  at  each  rapid  we  used  ^^?  l'»WHr 
a  single  long  portage  on  the  south  shore,  a  well  beaten  path  following  an  old 
lumber  road  in  part.  The  "  big  "  portage  is  over  tolerably  level  land,  having 
rich  black  soil  and  a  luxuriant  growth  of  trees.  It  is  probable  that  land 
enough  for  a  few  good  farms  could  be  found  here.  On  the  whole  it  is  a 
saving  of  time  and  labor  to  make  the  three  short  portages  instead  of  one  long 
one. 

A  final  portage  around  Sturgeon  falls  and  some  miles  of  smooth  paddling 
brought  us  to  the  last  important  enlargement  of  the  Seine,  the  now  well 
known  Shoal  lake. 
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THE   SHOAL   LAKE   REGION. 

The  ShoarLake  region,  which  two  summers  ago  did  not  possess  a  single 
houEe  and  had  scarcely  at  all  been  developed,  had  advanced  greatly  since  the 
previous  summer  ;  tut  there  was  still  an  air  of  doubt  as  to  the  future  when 
we  arrived  on  July  18.  Only  one  mine  was  working,  the  so-called  Ferguson 
mine,  and  that  with  not  a  very  large  force.  But  just  at  that  time  the  ener- 
getic Mr.  Foley,  who  had  been  absent  for  some  months  to  obtain  capital,  as 
it  was  said,  returned  and  made  all  preparations  for  pushing  work  on  AL  75 
and  76. 

Some  days  were  employed  in  making  a  more  complete  examination  of 
the  geological  sitructure  of  this  important  region  than  had  been  done  beforr, 
but  the  results  of  this  woik  and  a  sketch  map  of  the  geological  formations 
will  be  given  at  another  time. 

The  first  property  visited  was  the  Ferguson  mine,  as  it  is  generally 
called,  con&istirsg  of  the  locations  ALllO  and  111  and  K223,  which  origin- 
ally belonged  to  Messrs.  D.  L.  Kelly,  Dan.  Mosher,  Rufus  Mosher,  Robert 
Mosher  and  George  Calder.  It  was  purchased  by  Mr.  Wm.  Douglas  Fer- 
guson for  the  Seine  River  Gold  Mines  Co.,  of  London,  England,  a  company 
having  a  capital  of  £1C0,000  in  .£1  shares.  Mr.  Arthur  B.  Whiteley  was 
manager  when  we  were  there.  The  mine  is  reached  from  the  village  of  Mine 
Center  on  the  north  shore  of  Shoal  lake  by  a  Government  road  which  luns 
across  the  peninsula  to  Bad  Veimilion  lake.  It  is  at  the  northeast  end  of 
the  area  of  protogine  granite,  in  which  the  best  known  gold  bearing  veins  of 
the  region  are  found.  The  road  leads  over  swampy  ground  for  the  first  half 
mile,  but  this  part  may  be  avoided  by  paddling  up  a  sluggish  creek  to  a 
bridge.  Then  follows  a  stretch  of  perhaps  half  a  mile  of  level  good  soil,  then 
a  gentle  slope  of  barren  sand  and  silt  until  the  bare  granite  begins  to  show 
itself.  Three  veins  in  particular  deserve  attention,  the  Daisy  vein,  the  Finn 
vein  and  the  Government  vein,  the  last  having  been  found  during  the  making 
of  the  Government  road. 

The  Daisy  vein  averages  a  foot  wide,  has  been  followed  800  teet,  and 
has  been  tested  by  sinking  two  shafts,  each  fifty  feet  deep,  and  by  drivirg 
in  an  adit  from  the  east  end.  The  quartz  is  bluish.  The  Finn  vein  is 
900  feet  long  and  runs  to  the  edge  of  the  granite,  and  has  been  opened 
up  by  a  seventy-foot  fchaft.  The  Government  vein  runs  parallel  to  the  Daisy, 
and  has  been  stripped  for  1,000  feet  with  an  average  width  of  about  two 
and  a  half  feet.  This  vein  carries  good  looking  quartz  and  sometimes  shows 
handtome  specimens  of  free  gold.  It  is  however  very  variable  in  width  and 
contains  a  good  deal  of  sericite  schist,  or  perhaps  altered  porphyry,  the  latter 
sometimes  wholly  replacing  the  quartz.  A  little  work  has  been  done  also 
on  the  Big  vein,  which  is  three  and  a  half  feet  wide  and  900  feet  long. 

At  the  time  of  our  visit  there  were  twenty-three  men  on  the  roll  and 
several  buildings  of  a  cheap  character  had  been  put  up.  There  were  women 
and  children  in  the  camp  and  an  excellent  cook  who  set  out  a  table  provided 
with  a  flean  white  cloth,  napkins  and  real  cieam  from  a  cow  kept  at  the 
camp,  novelties  of  a  very  refreshing  kind  in  this  out  of  the  way  region. 


Kuewatin  schist  in  i^neiss,  south  cinl  of  Whitt-tisli  Ha\. 
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Ciieiss  onclosiiiu'  Keewatin  schist,  south  end  of  Whitefish  B^y. 
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Indian  tfravo  on  Hay  Island.  Lake  of  the  Woods. 
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Since  we  were  at  the  Ferguson  camp  much  advance  has  been  made,  and 
it  is  reported  that  the  results  obtained  with  a  three-stamp  ptoppecting  mill 
have  been  so  satisfactory  that  a  larger  mill  is  to  be  put  up  and  work  begun 
on  a  more  important  scale. 

What  is  generally  called  the  Foley  mine,  consisting  of  three  locations,  AL  Foley  mice 
74,  75  and  76,  lies  three  miles  southwest  of  the  Ferguson  mine,  near  the  north- 
west shore  of  Shoal  lake.  The  locations,  originally  owned  by  the  pioneer 
prospectors  of  the  region,  the  Weigand  brothers,  were  in  July  the  property 
of  the  Ontario  Gold  Mines  Co  ,  with  Mr.  R.  A.  Demme  of  Detroit  as  president 
and  Mr.  J.  C.  Foley  as  manager  ;  but  a  new  company  has  since  been  formed 
to  work  the  property. 

There  are   a   number  of  important  veins  on   this  property,  and  one,  the  y^  , 

Bonanza  in  AL74,  has  been  more  thoroughly  developed  than  any  otlu'r  in  the  the  |.r<.|.«>rty, 
region.     On  July  17  a  shaft  had  been  sunk  to  a  depth  of  two  hundred  and  ten  th.    w  .rkinf?». 
feet,  and  headings  had  been  driven  at  depths  of  100,  150  and  200  feet  respect-  ^ 

ively,  the  whole  length  of  drifting  amounting  to  325  feet.     The  vein  averages  ^ 

two  and  a  half  to  three  feet  in  width  and  is  very  uniform  and  well  walled. 
Mr.  Foley  states  that  the  average  of  many  assays  of  the  quaitz,  which  looks 
very  well  and  carries  free  gold,  is  ;S20  per  ton  free  milling  and  ?5  in  the  con- 
centrates. The  richest  reck  was  obtained  at  190  feet.  A  shaft  has  been 
sunk  113  feet  on  what  is  supposed  to  be  the  continuation  of  the  Bonanza 
vein  in  AL75,  1,200  feet  from  the  deepest  shaft,  and  the  quartz  is  there  nine- 
teen inches  wide.  In  all  there  are  eleven  veins  on  AL74,  running  in  width 
froni  eighteen  inches  to  eight  feet  ;  and  seven  veins  on  AL75,  including  the 
continuation  of  the  Bonanza.  There  are  also  several  veins  on  AL7(),  where 
the  mill  and  other  buildings  are  erected  near  the  shore.  A  number  of  other 
veins  besides  the  Bonanza  have  been  more  or  less  developed,  and  it  is  reported 
that  a  small  but  very  rich  one  has  been  discovered  since  our  visit. 

During   the  past  winter  a  twenty-stamp   mill   has  been  erected  near  the 
shore,  a  tramway  bringing   the   ore  from  the   mine.     After  many  difficulties  ttainp'iiuil  in 
and  delays,  owing  largely  to  roundabout  and  troublesome  means  of  communi-  running? urder. 
cation,   the  mill  has  been  set  to  work  and,  it  is  reported,  ha.s  produced  about 
$6,000  worth  of  gold  in  a  three  weeks  run. 

The  Lucky  Ooon  or  Hillier  mine,  on  655  P,  where  there  is  a  tine  stamp 

mill,  was  not  working  last  July  and  has   already  been   described  in  the  last  ^'^'•^^>' V*^^^" 
^  ^  J  J  or   Hillier 

report  of  the  Bureau  of  Mines/*  During  the  autumn  some  Edinburgh  capital-  mine, 
ists  bonded  it  and  sank  the  shaft  deeper  than  before,  finding,  it  is  stated, 
some  very  rich  ore,  but  for  some  reason  they  have  discontinued  operations. 
No  other  properties  had  been  developed  to  any  important  extent  last  July, 
though  there  was  a  great  renewal  of  activity  in  this  most  promising  mining 
region. 

There  are  two  other  areas  of  granite  associated   with  anorthosite  to  the  other  gr»nite 
west  of  the  Shoal  lake  area  and  south  of  Bad  Vermilion  lake,  but  the  granite  *''^***- 
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here  is  of  fiaer  grain  and  different  in  appearance.  Many  locations  have 
been  taken  up  in  and  near  them,  buc  so  far  as  I  am  aware  no  serious  develop- 
ment work  has  been  done  on  any  of  them. 

A  GOLD  AREA  NORTH  OF  BAD  VERMILION  LAKE. 

N    th  ■  f  B  d  ^^^  district  between  Bad  Vermilion  lake  and  Little  Turtle  lake,  a  mile 

Vermilion  or  two  to  the  north,  attracted  much  attention  last  summer,  and  we  spent 
around  Turtle  several  days  in  visiting  some  of  the  recent  finds.  Practically  the  whole 
^^^®-  strip  has  been  located,  and  very  rich  gold  specimens  have  come  from  some  of  the 

properties.  A  good  portage  a  mile  and  a  quarter  long  leads  from  the  north 
side  of  Bad  Vermilion  to  the  shore  of  Little  Turtle  lake,  from  which  most 
of  the  prospecting  has  been  done.  Granite  or  gneiss  of  Laurentian  look 
comes  in  eruptive  contact  with  green  Keewatin  schists  and  more  massive 
greenstones  (diorite  or  weathered  diabase)  along  this  shore.  Mr.  W.  S. 
Stone  has  locations  east  of  the  portage ;  Mr.  Jon  Rode  and  his  two  part- 
ners (all  Norwegians,  but  commonly  spoken  of  as  the  "  Swede  Boys,")  have 
locations  west  of  the  path  ;  and  *'  Doc"  Gardener  and  others  have  taken  up 
locations  toward  the  western  end  of  Little  Turtle  lake.  All  of  the  veins 
are  of  a  bedded  character,  some  with  quite*  wide  bands  of  white  or  rusty 
looking  quartz,  others  having  the  quartz  intimately  mixed  with  schist,  and 
still  others  that  might  be  called  fahlbands,  since  the  quartz  is  a  minimum 
and  the  schist  is  strongly  impregnated  with  sulphides. 
•Crood'  promise  ^^^  Norwegians  have  built  two  good  log  houses  and  have  an  excellent 

of  the," 'Swede  garden,  so  that  their  work  has  a  permanent  look.  The  vein  at  which  they 
^i«n.  have  done  most  work    is  near  the  water's  edge  on   238E.     Here  a  fahlband 

of  dark  schist  with  interbedded  quartz  has  been  sunk  upon  for  a  few  feet, 
and  the  quartz  crushed  in  two  large  mortars  with  pestles  or  stamps  attached 
to  spring  poles.  Mr.  Rode  informs  me  that  last  winter  they  crushed  three 
and  a  half  or  four  tons  of  rock  in  these  mills,  the  third  man  panning  the 
crushed  quartz  in  an  amalgamated  pan.  Not  all  the  gold  was  saved,  but 
they  secured  $175  or  $200  from  their  work,  amounting  to  about  $3  or  $4  per 
day  for  all  three.  If  Mr.  Rode  is  correct,  and  I  have  no  reason  to  doubt  his 
statements,  the  rock  treated  must  have  run  about  $50  per  ton,  though  the 
ore  does  not  look  very  promising.  An  assay  of  some  ore  taken  by  myself 
yielded  $34  per  ton.  * 

^,,^     „  ^     ,  On  G61,  a  location   taken  up  by  Mr.   Gardener,   very  rich  ore  is  found, 

-''Doc. '  Gard-  ^  .  ,       ,  ^  ,  ,  .        ,  • 

:«©r's  location .  a  seam  of  rusty  quartz  two  feet  wide  showing  free  gold  m  almost  every  piece 

broken  off;  and  it  is  said  that  two  or  three  feet  of  the  adjoining  rock  pans 
well.  From  this  rich  outcrop  the  band  of  quartz  has  been  traced  ten  chains 
*o  the  eastward,  and  Rode  and  Stone  believe  that  the  vein  crosses  their  pro- 
perties. This  bedded  vein  has  no  distinct  walls,  and  in  a  region  so  largely 
moss-covered  as  this  there  is  much  doubt  whether  it  can  be  traced  so  far. 
Only  actual  mining  will  prove  the  value  of  these  rich  but  perhaps  uncertain 
ore  bodies. 

"Doc"  Gardner's  location  has  since  been  sold  to  Mr.  Preston  and 
partner?,  and  is  now  known  as  the  Oliver  mine,  from  which  very  rich  speci- 
mens have  come. 


83 


In  our  examination  of  the   region   we   found    that   gneisaic    or  granitic  Kruptive  con- 
rock  crops   out  not  far   from  the   shore  of  Bad  Vermilion  and  runs  to  Hon;e  '*^" 
extent  at  least  through  the  little   explored  region  west  and  southwest  of  the 
locations  already   taken  up.      Doubtlfss  these   eruptive  contacts   of   Lauren- 
tian  and  Huronian   deserve  careful  prospecting. 

Following  the  Seine  river  to   its  mouth   at   Seine  bay,    Rainy  lake,  we  Qranites  and 

spent  a  day  or  two  tracics:  the  boundaries   of  what  is   no  doubt   a  westward  anorthositeu 
'^  ''  ^      °  ^  _  ,  of  the  SeinH 

extension  of  the    granites   and    anorthosites  of    the   Bad  Vermilion  region,  bay  shorn 

The  results,  which  modify  the  arrangement   as  given  on    Lawson'a  generally 

admirable  map  of  the  Rainy  Lake  region,  will  be  given  at  another  time. 

Un  the   way  down   the   bay    Scott   island,  a  large  mass  of  almost  wliite  Scott  inl 
anorthosite  (gabbro  with  little   or  no  augite),    was   visited   and  a  shaft    now  '••^*^'  "• 
mostly  filled  with  wa'er   was  examined.     Quartz   with   pyrites  and   slicken 
sided  talc  lay  on  the  dump,  but  the  ore  looked  unpromising.     As.says   of  two 
samples  gave  no  gold  in  one  and  ^6  per  ton  in  the  5ther.      Hitherto  no  valu- 
able gold  deposits  have  been  found  in  the  anorthosite,  and  it  will  be  interest- 
ing to  see  how  Scott  island  turns  out. 

On  July  23  we  reached  Fort    Frances,  and   without  del.iy   retitted  for 
our  trip  north  to  the  Manitou. 


THE    MANITOU    REGION. 

A   day's  hard    paddling  with    adverse    winds  brought  us   to    Manitou  t      Dev    a 
sound,  the   northern  extension  of  Rainy  lake,  through  beautiful  scenery,  but  j^^^^^jto,,"" 
monotonous  geologically  since  it  is  almost  wholly  gneiss.     Climbing  the  steep  rivpr 
hill  which  forms  the  short  portage  past  the    Devil's   cascade  we   reached  the 
beautifully  clear  waters  of  Manitou    river.     The  cascade  is  about   forty  feet 
in  height,  according  to  aneroid   readings,  and  with  its  foamy  rush  forms  an 
impressive  bit  of  scenery. 

Seven  portages  with  stretches  of   river  or  small  lakes  between   bring  pickert-l  lake, 
one  to  Pickerel  lake.      We  found  that  the  swift  currents  or  rapids  separating 
this  lake    from    the  southern   end    of    Manitou   had  almost  disappeared,    so 
that  the  two  lakes  were  practically  on  the  same  level. 

Since  of  late  most  of  the  prospecting  has  been  done  on  the  Upper  or 
Little  Manitou,  we  proceeded  without  delay  to  the  upper  end  of  this 
straggling  but  beautiful  lake,   and  found  the  water  unusually  high. 

LOCATIONS     ON    THE     MANITOl      LAKKS. 

Mr.  E.  B.  Haycock,  who  was  at  his  mining  camp  near  the   southwest 

end  of  Upper  Manitou,  was  good  enough  to  serve  as  guide  to  that  end  of  the 

lake.     A    visit    was    made    io    the    so-called     "  Swede    Boys'    Location," 

(HP304  or  HP384)  to  see  the  small  placer  which  thev  had  been  working,  so  Placer  rrouml 
^  ^  ^  *  .        .  'if'ar  Manitc 

far  as  I  am    aware    the   only  placer  mine  in   Ontario.      The   point  is  about  a  lake. 

mile  southwest   of   the   west  end  of  the  lake,  and  is   reached  by  a  good  trail. 

The  placer  ground  consists  of  the  mud  of   a  swamp,  with  small  angular  frag 

ments  of  quartz  and  schist,  etc.,   evidently  broken   or   weathered  oflf  from  an 
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The  source  of 
the  placer. 


Rocks  of  the 
district. 
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adjoining  small  bedded  vein  in  Huronian  schist.  It  is  not  a  river  or  creek 
deposit  as  in  ordinary  placers,  and  is  probably  of  very  limited  area.  The 
sluice  was  supplied  with  water  by  pumping  from  the  swamp,  and  the  whole 
arrangement  had  an  amateurish  look.  I  am  informed  that  a  few  dollars 
worth  only  was  obtained  from  the  placer.  On  panning  their  tailings  we 
found  a  good  string  of  colors,  showing  that  not  nearly  all  the  gold  was 
extracted. 

The  narrow  vein,  evidently  rich  in  gold,  whose  decay  furnished  the 
debris  of  the  placer,  is  from  six  to  eighteen  inches  wide,  striking  parallel  with 
the  schist,  about  north  25°  east,  and  dipping  65°  or  70°  to  the  southwest. 
A  specimen  taken  from  this  vein  assayed  38 J  oz.,  and  must  have  contained 
free  gold.  There  is  a  second  nearly  parallel  vein  near  by  having  a  width  of 
about  five  feet,  containing  white  quartz  with  much  sulphide.  This  has  been 
traced  more  than  a  quarter  of  a  mile  and  is  said  to  have  yielded  $13.90  per 
ton  on  a  mill  run.  ^ 

The  rocks  in  this  district  are  largely  green  chlorite,  or  chlorite  horn- 
blende schists  and  massive  green  rocks,  altered  diabases  probably  ;  but  gray- 
ish, fine  grained  very  schistose  gneiss  also  occurs,  the  former  rocks  having 
the  look  of  the  Keewatin,  the  latter  of  the  Couchiching.  The  Laurentian, 
which  was  shown  to  exist  on  the  northwestern  bays  of  the  Lower  Manitou 
two  years  ago,  is  stated  to  crop  out  two  and  a  half  miles  west  of  the  Swede 
Boys'  location. 

On  the  return  from  the  placer,  D14  at  the  end  of  the  lake  was  visited  to 
see  a  bedded  vein  of  quartz  said  to  have  been  traced  two  and  a  half  miles. 
We  found  it  to  have  a  strike  of  north  30°  east,  and  to  be  four  or  five  feet  wide 
at  some  points.  The  quartz  is  rather  white,  but  contains  sulphides  and  carries 
free  gold.  The  country  rock  is  a  very  fine  grained  gray  gneiss,  looking  like 
Couchiching.     The  walls  of  the  vein  are  indistinct,  the  rock  being  broken. 

The  most  important  camp  on  the  lake  when  we  were  there  was  that  of 
Mr.  Haycock,  who  represents  an  enterprising  Ottawa  company  consisting  of 
Messrs.  C.  W.  Mitchell,  H.  F.  Brady  and  E.  B.  Haycock.  The  company 
owns  lotations  138,  139,  140,  141D  on  the  Upper  Manitou,  their  house  and 
mill  being  prettily  situated  on  the  shore  of  141D.  The  camp  is  one  of  the 
cleanest  and  neatest  to  be  found  in  the  region.  The  mill  house  cDntains  a 
two  stamp  Tremaine  mill  which  cost,  laid  down,  about  $1,800.  The  buildings 
are  made  of  logs  and  whip-sawn  lumber,  the  whole  cost  of  outfit,  including 
house,  mill,  stable  and  blacksmithshop,  being  about  $2,500.  The  mill  can 
treat  about  six  tons  per  day,  according  to  Mr.  Haycock,  who  served  as  mill- 
man,  and  ran  in  all  seventy  hours,  treating  about  eighteen  tons  of  '\job  lots  " 
from  various  veins  in  the  neighborhood,  the  average  value  secured  being  about 
$25  per  ton.  The  mill  is  stated  to  have  worked  excellently.  Nine  men  were 
employed  on  the  average  during  the  season  ;  but  work  liad  just  stopped,  all 
the  men  but  one  being  paid  off  the  day  before  we  arrived,  July  27. 

Deposits  of  various  kinds  are  foun(i  on  141 D,  and  shafts  have  been  sunk 
from  ten  to  twenty  feet  oii  two  veins  near  the  mill,  the  nearest   being   small 
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and  irregular  but  very  rich.  The  *'  Big  Mill  "  vein  a  few  rods  away  is  a 
sheared  band  of  quartz  and  gray  schiRt,  nine  feet  wide  with  a  strike  ab  lut 
east  and  wett  and  a  dip  of  75*-'  or  80"^  to  the  Houtli.  It  is  in  a  tine  grained, 
massive,  green  gray  diabase.  The  quartz  is  often  white,  contains  iron  pyrites 
of  two  colors  and  copper  pyrites,  and  looks  like  Rode's  vein  on  Little  Turtle 
lake. 

A  dike  of  gray  granite  forty  feet  wide  runs  northeast  and  southwest 
through  a  green  gray  schist  and  contains  many  small  quartz  veins  and 
stringers,  said  to  carry  gold.  The  granite  itself  is  often  impregnated  with 
sulphides  and  is  stated  to  pan  gold  at  times,  but  a  specimen  assayed  at  the 
the  School  of  Science,  Toronto,  contained  none.  Masses  of  slender  black 
tourmaline  crystals  occur  frequently  in  the  quartz  of  some  of  these  veins. 

Mr.  Haycock,  who  was  most  kind  and  hospitable,  expressed  himself  as 
satisfied  with  the  results  of  his  mill  tests,  but  pointed  out  the  great  need  of  a 
summer  road  to  lake  Wabigoon.  The  present  winter  road,  seven  miles  long, 
could  he  thinks  be  made  passable  for  summer  travel  at  a  cost  of  perhaps 
81,600. 

On  D138  near  the  north   end  of   the  main    expanse   of   Upper    Manitou  Northern 
there  is  a  large,   irregular   mass  of  quartz,   hardly  a  vein,  in   greenish  schist,  scores  of  the 
This  has  been   traced   for  two  or   three  hundred  yards,    iunning  from  two  or  Manit>u 
three  to  eight  and  even  to  forty  or  fifty   feet   in    width.     Some  of   the  quartz  i^j.^ 
looks  well  but  the  mass  is  low  grade,  the  highest  assay  reported  being  .^10. GO. 

At  the  exit  of  Upper  Manitou,  where  a  short  swift  current  empties  into 
the  lower  part  of  the  lake,  we  found  encamped  Messrs.  A.  LeuUier,  1,'aul 
Gasse  and  Louis  Gass( ,  all  Old  World  Frenchmen.  These  gentlemen  were 
so  kind  as  to  serve  as  guides  to  the  upper  part  of  the  lake,  and  did  us  good 
service  in  that  capacity.  They  were  camped  on  location  165P,  which  includes  ^*'*^^- 
the  short  current,  and  called  our  attention  to  several  dikes  of  sheared  qnartz 
porphyry  cutting  the  schist  conglomerate  which  forms  the  general  rock  at  that 
point  These  dikes  are  generally  accompanied  by  some  quartz  and  arc  said 
to  carry  gold,  especially  in  the  quartz.  An  assay  of  the  rock  made  in  the 
laboratory  of  the  School  of  Science  yielded  a  trace  of  gold  only. 

A  long  bay  leads  about  two  miles  northeast  of  the  main  body  of  Upper 
Manitou,  and  includes  between  its  northern  end  and  Mud  and  Summit  lakes 
an  Hrea  in  which  gold  has  been  found  at  many  points.  A  number  of  parties 
were  engaged  in  this  region  when  we  visited  it  with  the  Frenchmen,  and 
several  locations  deserve  mention. 

On  McA28,  some  distance  north  of  the  bay,  Messrs.  Ohlsen  and  Mclv^nzie  m.A  2M 
were  opening  up  a  bedded  vein  in  schist  about  six  or  eight  feet  wide,  so  far 
as  one  could  tell  from  the  small  amount  of  stripping  done,  very  rich  in  gold, 
some  brilliant  specimens  having  been  obtained  here.  The  dirt  overlying  the 
vein  pans  richly,  the  gold  being  very  coarse  compared  with  that  from  some 
parts  of  the  region.  382P  just  at  the  head  of  the  bay  contains  a  bedded 
vein  of  sheared  rock  and  quartz,  seemingly  a  dike  in  schist.  It  runs  about 
east  and  west,  is  sometimes  twelve  feet  wide,  and  is  said  to  pan  gold. 
HP301,  belonging  to  Crawford,  Kempfer  and  Doyle,  is  only  a  short  distance 
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away  and  affords  one  of  ^the  few  examples  of  a  true  fissure  vein  which  we  saw 
on  the  Upper  Manitou.  It  has  a  strike  of  20*^  or  25^  east  of  north,  can  be 
traced  about  a  quarter  of  a  mile  and  is  sometimes  four  or  five  feet  wide.  It 
had  not  been  suflSciently  stripped  when  we  saw  it  to  make  a  very  satisfactory 
examination,  but  the  property  looked  very  promising.  A  second  smaller  vein, 
about  two  feet  wide,  is  said  to  extend  all  across  the  location.  A  hill  top  near 
by  rises  a  hundred  and  ninety  feet  above  the  bay  as  determined  by  aneroid. 
Mining  operations  have  since  been  undertaken  on  this  property,  which  is  said 
to  be  turning  out  well, 
A  variety  of  At  this  end  of  Upper  Manitou  the  country  rock  is  largely  agglomerate  ; 

ore  deposits.  ^^  ^  |ggg  extent  pale  greenish  schist  and  diabase;  and  the  ore  deposits  are  of 
great  variety,  fissure  veins,  bedded  quartz  veins,  schist  impregnated  with 
sulphides  and  dikes  of  porphyry,  all  carrying  gold  to  a  greater  or  less  extent. 

f 

Locations  on  On  July  30  we  went  from  Manitou  narrows  up  to  Mud  lake,  where  many 

54^^  ^f'.    ^°^  locations   have   been   surveyed   recently,   and   visited  first   two  locations  on 

lake.i^L"^  Mountain  lake  two   miles  up  a  small   stream  to  the  east.     On  the  northeast 

side  of  this  small  and  shallow  sheet  of  water  we  found  a  curious  mixture  of 

rocks,  a  brown  quartzite  beautifully  veined  with  black  and  white,  a  breccia  of 

quartz  and  a  brownish  weathering   carbonate,  a  dark   greywacke  and  a  green 

schist  weathering  brown.      A  band  of  good  looking  quartz  shows  on  one  side 

of  the  quartzite  and  is  reported  to  carry  free  gold. 

The  "  mountain  "  from  which  the  lake  gets  its  name  consists  of  a  hard 
gree'^ish  diabase,  which  has  resisted  erobio'n  better  than  the  surrounding 
schists  and  so  stands  up  as  an  oval  boss  rising  two  hundred  and  seventy  feet 
above  Mud  lake.  Its  precipitous  front  toward  the  creek  is  very  mountain- 
like, having  a  talus  of  large  angular  blocks  for  the  first  hundred  and  fifty  feet, 
and  then  a  vertical  cl)ff  which  can  be  scaled  at  only  a  few  points.  The  faces 
of  rock  are  covered  with  *'  tripe  de  roche,"  the  brown  lichen  which  is  boiled 
and  eaten  when  starvation  overtakes  the  Indian.  From  the  summit  there  is  a 
grand  view  of  Manitou  and  many  miles  of  wild  hilly  country  covered  with 
forest. 

On  the  west  shore  of  Mud  lake  many  locations  have  been  surveyed,  but 
we  were  able  to  visit  only  a  few  of  them.  On  S28,  belonging  to  Messrs. 
Landon,  Lyons  and  Rice,  a  vein  which  has  been  traced  for  three  hundred 
and  fifty  yards  cuts  diagonally  across  the  slaty  schist  and  has  at  some  points 
a  width  of  thiee  feet,  but  is  quite  irregular  in  this  respect.  Two  pits  opened 
upon  it,  the  deepest  only  ten  feet,  show  quartz  with  green  and  brown 
streaks,  and  have  produced  some  handsome  specimens  of  gold. 
UP3^^.  A  singular  deposit  is  found   on   HP376,   belonging  to   Messrs.   Lahay, 

Rice   and  Quirk,  gold   being  found   in  small   quantities  in   a  very  cleavable 
green  schist,  apparently  a  sericitic  or  chloritic  quartzite,  much  like  the  rock 
of  the  Quartzite  mine  near  Finmark  described  in  last  year's  report.^    The  de 
posit,  which  does  not  look  promising,  cannot  be  called  a  vein,  nor  even  a  fahl 
band,  since  the  rock  is   not  greatly   impregnated  with  pyrite,  and  the  gold 
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bearing  part  seems  hardly  to  differ  from  the  adjoining  rock.  A  shaft  lias 
been  sunk  upon  it  to  a  depth  of  eighteen  feet.  Two  or  three  other  deposits 
of  the  sort  occur  in  the  region,  some  with  more  quart/,  and  are  said  to  pan 
well.     Unfortunately  specimens  taken  for  assay  were  lost. 

We  met  the  stalwart  pair  of  prospectors,  London  and  Lahay,  for  the 
first  time  on  Mud  lake,  though  their  names  have  been  seen  on  many  a  blazed 
tree  from  one  end  of  the  gold  region  to  the  other. 

Since  we  were  at  the  Manitou  interesting  finds  of  gold  have  been  made  Lat.  r  iiBd»  <»i»- 
by  Mosher  and  Leullier  and  Gasse  on  a  bay  to  the  east  of  Upper  Manitou,  \tamt^n*^ 
now  called   Moaher  bay.     Very  rich   gold  specimens  come  from   this  part  of 
the  region,  and  the  deposits  aie  said  to  be  larg<i.     A  mile  or  two  east  of  this 
bay  granite  is  found. 


ROUTE  TO  LAKE  OF  THE  WOODS. 

Having  seen  the  most  interesting  points  on  the   Manitou,  I   decided  to  — 

°  °   *^  Cr«»i8inK  .over 

make  my  way  in  as  straight  a  course  as  possible  across  country  to  the  Lake  t-'Lakeof  tb«- 
of  the  Woods.   We  turned  south  towards  the  narrow  lower  end  of  Manitou,  meet-  .  ^'^  *'  -^- 
ing  on  the  way  Mr,  Alexander  Baker,  a  patriarchal  old  gentleman,  the  Nestor  of  pro'gj^ctoii 
the  prospectors  on  Kainy   I^ake  and  its  tributaries,      lie  was  in  a  bark  canoe 
with  another   man  as  bow  paddler,  and   told  us  that  all   winds  were  fair  for 
him,   since  he  always   paddled   with  them.      He  had  picked  up  an  Ojibway 
dictionary   lost   by   Patterson,   one    of    our   men,    and   after  recovering    the 
bock  we  pushed  on  to  Lower  Manitou   where  a  high  sea  made  us  uncomfort- 
able.      One  hour's   paddle  below    this  wide   lake   expansion  there  are   some 
interesting  old    pictographs  on   an  overhanging   rock  on  the  west  side  of  the  pictoffrapW 
channel.     They   have  been   made  in  red   paint  and    rise  seven  or  eight   feet 
above  the  water.     Some  parts  of  the  work  have  been  overgrown  with  lichen, 
but   most  of  the  designs  are  easily  seen.      Indians  and  bears   play  the   chief 
part,  the  pictures  being  generally  enclosed  in  squares  or  circles.     In  one  com- 
partment  there    are    hands  and   "  X's"  only,   and    in   another    two  headless 
figures.      Our  Kodak  picture  unfortunately  has  turned  out  a  failure. 

M  A  N  I  T  (1  U       LAKE      TO      I'  I  I'  K  S  T  O  N  K      LAKE. 

Having  reached  a  point  near  Peep  bay  on  the  lower  reach  of  ManitOL* 
we  entered  a  small  land-locked  bay  and  made  a  short  portage  into  a  charming 
lakelet,  rising  three  feet,  and  soon  another  short  portage,  with  a  rise  of  live 
feet  into  Grant  lake,  a  long  and  tangled  body  of  water.  Crossing  it  we  port- 
aged  into  Sairey  Gamp  lake,  risins:  about  thirteen   feet.      Another  portion  .,  ,  .  * 

...  ^  MtnioriaI«|of 

with  a  rise  of  about  nine  feet  bi ought  us  to  lake  Harris,  a  much  larger  body  Chur.tlewit 
of  water  than  any  other  of  the  chain.     The  shores   thus   far   were  all    Hu- ^"^in  o*""' 
ronian,  but   the   northwestern  side  of  lake  Harris  is    Laurentian.      The   con-  ^*^'''"*- 
tact  on  this  lake  should  be  worth  examining  by  prospectors.      On  this  lake  we 
had  a  paddle  of  six   or  seven  miles   before  a  portage  became  necessary,  this 
time  over  a  pitch  of  four  feet  into  a  small  creek.     After  another  short  i)ortage 
on  the  creek   we  entered    Missus  lake,  the   highest   in   the   chain.      It  was  a 
"urious  freak  of  the  explorer  wno  named  these  lakes,  a  lover  of  Dickens  evi 
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dent]y,  to  give  the  fiotitious  Mrs.  Harris  two  such  beautiful  lakes,  one  for 
her  title  and  the  other  for  her  name.  No  more  charming  chain  of  waters 
could  be  found  than  this  series  of  lakes  and  lakelets  connected  by  waterfalls 
or  short  creeks,  all  bounded  by  forest  covered  rocky  shores  and  filled  with 
water  clear  as  crystal,  so  that  one  can  see  the  big  jackfish  and  red  tailed 
suckers  glide  ahead  of  the  canoe  or  dodge  aside  to  let  it  pass. 

From  the  west  end  of  Missus  lake  there  is  a  sixteen  chain  portage  across 
the  watershed  into  a  small  lake  at  about  the  same  level,  and  then  a  portage 
of  thirty-fiv9  chains  following  the  rapid  descent  of  a  small  stream,  with  a  fall 
of  about  a  hundred  feet  into  a  second  little  lake  which  sends  a  sluggish  weed 
margined  creek  into  Strawberry  lake.  The  creek  proved  very  bad,  so  that 
our  canoes  could  be  forced  through  it  only  with  the  hardest  of  labor.  A 
portage  of  about  a  third  of  a  mile  led  over  a  mossy,  little  used  trail  having 
the  trees  much  too  close  together  for  comfort  in  carrying  Peterboro'  canoes 
into  a  wider  part  of  the  creek,  which  at  length  opened  into  Strawberry  lake, 
a  pretty  sheet  of  water  four  miles  long,  wooded  to  the  water's  edge.  This 
empties  by  a  sluggish  lily  bordered  stream,  broken  by  a  fifteen-chain  portage, 
into  Pipestone  lake,  the  distance  being  about  four  miles  and  the  fall  fifteen 
feet.  The  water  in  the  Pipestone  chain  of  lakes  is  brownish  and  contrasts 
unfavorably  with  the  colorless  waters  of  the  Manitou.  The  trip  as  a  whole 
is  a  delightful  one,  no  burnt  timber,  and  a  picturesqye  variety  of  lake  and 
creek.  There  are  ten  portages  altogether,  most  very  short,  but  one  ha^f  a 
mile  in  length  and  two  or  three  others  a  quarter  of  a  mile,  none  really  bad. 

The  Pipestone  region  was  visited  and  described  in  1894,^  and  as  ro 
mines  have  been  developed  since  then,  though  some  promising  prospects  have 
been  taken  up,  we  made  no  delay  on  this  lake. 


On  a  seldom 

traversed 

route. 


Oroves  of 
Norway  pine. 


PirKaXONE      LAKE      TO      REGINA      BAT. 

Our  route  from  the  Manitou  was  partly  over  ground  which  I  had  tra 
versed  in  1894,  though  none  of  the  other  members  of  the  party  had  ever 
passed  through  this  portion  of  the  region.  We  had  no  difficulty  in  finding 
our  way  with  the  aid  of  Lawson's  excellent  map  of  the  Rainy  Like  district. 
From  Pipestone  lake  west  none  of  our  party  had  over  been,  the  route  being 
seldom  traversed.  A  short  creek  flows  into  the  northwest  arm  of  Pipestone 
lake  from  Schist  lake,  the  difference  in  level  being  only  about  a  foot.  Schist 
lake  has  clear  water  and  is  very  pretty.  A  portage  twenty-seven  chains  long 
leads  over  into  Sand  Hill  lake,  where  no  sandhills  are  to  be  found,  though 
the  portage  crosses  a  stony  moraine.  There  follows  a  small  clear  lake,  after 
which  the  watershed  is  passed,  the  next  lake  sending  its  water  ultimately  into 
the  Lake  of  the  Woods,  while  Pipestone  and  its  neighbors  flow  into  Rainy 
lake. 

,  Two  or  three  small  lakes  and  creeks  bring  one  to  Boulder  lake,  the  whole 
region  consisting  of  curious  agglomerates  which  will  be  mentioned  in  the 
petrographical  report.  Boulder  lake  is  well  named,  one  of  the  huge  rock 
masses  lying  partly  in  the  lake  being  at  least  twenty-five  feet  high.     Red- 
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•«temmed  Norway  pines  occur  in  fine  groves  and  the  scenery  is  very  pictur- 
esque ou  this  small  chain  of  lakes,  the  pines  running  as  crests  along  hold 
rocky  hills. 

Boulder  lake  discharges  into  Grow  lake,  one  of  the  most  beaukiful  bodies 
of  water  I  have  ever  seen.  The  fall  from  Sandy  Hill  lake  to  Crow  lake  iH 
probably  Ihirty-five  or  forty  feet,  and  there  are  five  portages  to  be  crossed 
The  waler  of  this  lake  is  very  clear  and  of  a  sea-green  color  most  unusual  in 
the  lakes  of  the  northwest.  It  presents  great  variety  of  shore  line  and 
islands,  and  there  are  a  few  hills  rising  two  or  three  hundred  feet  above  tin* 
water  with  richly  wooded  flanks  and  top,  but  usually  a  precipice  of  gray  rock 
with  a  tumultuous  heap  of  angular  blocks  at  its  base.  Near  the  west  end  of 
the  lake  a  bruld  spoils  the  appearance  of  the  southern  shore  however.  Tlie 
rocks  on  the  main  body  of  the  lake  wherever  we  landed  are  gray  or  greenish 
<»ray  agglomerates,  often  sheared  into  a  Fchistose  structure.  There  are  a 
number  of  quartz  veins,  but  not  of  a  very  promising  character.  Grow  lake  is  rp,  ^^ 
fourteen  miles  long  from  east  to  west,  with  a  greatest  width  of  something  over  e8<iu»  ('row 
four  miles.  From  the  west  end  Emm  bay  leads  four  miles  northward. 
There  are  two  ways  out  into  the  fjake  of  the  Woods,  one  to  the  south  over  a 
somewhat  long  portage  into  Sabaskong  bay,  the  other  north  through  a  chain 
of  lakes  into  Regina  bay.  As  Me  wished  to  visit  the  Regina  min(;  we  cliose 
the  northern  route,  which  is,  in  any  case,  the  shortest  course  for  Rat  Portage, 
our  ultimate  destination.  There  is  a  fishing  station  at  the  southern  portage, 
the  whitefish  and  pickerel  taken  being  shipped  by  tug  to  Rat  Portage,  but  we 
fcaw  none  of  the  fishing  boats,  perhaps  because  we  kept  to  the  north  shore. 

On  our  way  to  Emm  bay  somo  points  and  islands  were  found  to  consist 
of  a  black  picrite  or  olivine  gabbro,  sometimes  forming  very  perfect  col- 
umns like  those  o^  basalt  ;  but  this  rare  rock  exists  only  as  dikes  in  the 
prevalent  agglomerates 

The  outlet  of  the  lake   is   singularly  hidden,  so  that  we   were  in  doubt  , 

^  .    .  A  tortuous 

whether  we  were  on  the  right  course  until  suddenly  we  came  upon  a  narrow  r^noo  route 

channel  and  rapids.     Three  or  four  chains  portage,  with  a  fall  of  thirteen  feet  w'hitefTiih 
followed  by  a  swift  bit   of   river,  take  one  into   Cedar  lake.      Heie  the  shores  ''*>'• 
are  of  agglomerate  made  up  of  blocks  sometimes  two  or  thteo  ftet  across,  hav- 
ing perfectly  sharp  edges.      We  lost  our  way  on  this  small   lake,  going  north 
east  into  a  long  bay  instead  of  finding  the  somewhat  masked  exit  of  the  river 
toward  the  left.     There  is  a  pretty  fall  of  ten  feet  on  Cedar  river  across  the 
strike   of   the   schist,  for   the   agglomerates   have   here  been   sheared   into   a 
schistose  structure.      A  second   rapid   interrupts  navigation  with    a  fall  esti- 
mated at  about  five  feet  before  we  enter  Flint  lake,  which   has  a  similar  four 
cornered  shape  to  that  of  Cedar  lake.     At  the  north  end  of  this  lake  the 
agglomerates   are  at  an  end,  and  green  schist  with  massive  eruptions  shows 
itself. 

Scarcely  even  a  swift  current  separates  Flint  like  from  the  next  of  the 
series,  Sturgeon  lake,  which  lies  also  in  green  schist  broken  by  green  erujitive 
rocks. 

The  course  on  Sturgeon  lake  continues  for  three  miles  in  the  nortbeai>t- 
€rly  direction  followed  since  leaving  Crow  lake,  but   the   only  map    available 
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is  very  imperfect,  so  that  we  lost  some  time  in  following  the  tangled  lake  toa* 
far  east  on  the  foggy  morning  of  August  5.  At  length,  discovering  our  error, 
we  retraced  our  steps  and  turned  due  west.  A  swift  current  flowing  west- 
wards between  islands  proved  to  us  that  at  last  we  were  on  the  right  course^ 
and  in  about  two  miles  we  reached  a  small  rapid  with  a  fall  of  perhaps  twa 
feet,  which  marked  the  beginning  of  Whitefish  lake.  We  found  agglomerate 
on  an  island  near  the  east  end  of  the  lake,  and  green  schist  at  the  opposite 
end. 

A  portage  of  about  a  third  of  a  mile  leads  across  a  stretch  of  level,  fer- 
tile ground  belonging  to  an  Indian  reserve.  This  land  is  evidently  a  terrace,, 
consisting,  as  one  can  see  at  the  west  end  of  the  portage,  of  stratified  clay 
rising  ten  or  fifteen  feet  above  the  water.  The  portage  is  a  regularly  made 
road,  no  doubt  used  for  lumbering  purposes.  In  fact  dams  and  flumes  &r» 
found  at  most  of  the  rapids  up  to  Crow  lake,  and  roads  around  the  obstruc- 
tion, generally  much  longer  than  is  necessary  for  portaging  on  a  canoft 
expedition,  so  that  we  usually  followed  the  flume  or  chose  a  short  way  for 
(urdelves. 

As  the  last  portage  brought  us  to  Regina  bay,  which  is  connected  with 
the  Lake  of  the  Woods,  a  few  words  may  be  devoted  to  a  general  consider- 
ation of  the  route  followed  from  lake  Manitou. 

The  time  required  was  a  little  over  four  days  of  almost  continuous 
travel,  and,  including  a  Sunday  spent  on  Pipestone  lake,  we  were  for  more 
than  five  days  without  the  sight  of  a  human  being  outside  our  own  party  of 
four,  evidence  that  the  route  is  little  traveled.  Indians  do  not  seem  to  fre- 
quent the  region  to  any  great  extent,  wigwam  poles  being  rarely  seen,  and  a 
garden  only  at  one  point,  on  a  portage  a  mile  or  two  east  of  Pipestone  lake. 
Prospectors  appear  not  to  have  visited  the  region  west  of  Pipestone  lake,  but 
it  is  probable  that  the  coarse  agglomerates,  i  e.  masses  of  eruptive  roi  k 
cemented  by  a  later  eruptive  or  by  volcanic  ash,  are  not  very  favorable  to  the 
formation  of  gold  deposits.  We  saw  quartz  in  irregular  veins  and  patches 
on  a  timber  limit  near  Boulder  lake,  and  also  on  Crow  lake,  but  neither  of 
much  promise.  Our  journey  was  somewhat  hurried  however,  and  our  obser 
vations  were  chiefly  made  on  portages. 

A  great  disadvantage  on  the  part  of  the  route  west  of  the  watershed 
between  Rainy  lake  and  the  Lake  of  the  Woods  is  the  lack  of  reliable  maps, 
the  only  ones  available  being  very  imperfect  except  where  timber  limits  or 
Indian  reserves  have  made  surveys  necessary.  It  is  probable  however  that 
before  long  the  Geological  Survey  will  cover  this  region  with  a  sheet  of  their 
excellent  maps. 


LAKE    OF    THE    WOODS    REGION. 


Retina  bay. 


K^gina  bay,  as  it  may  properly  be  called,  is  an  arm  of  Whitefish  bay,  a 
long  and  greatly  ramified  easterly  projection  of  the  Lake  of  the  Woods. 
Regina  bay  receives  tJie  pure  bluish  green  waters  of  Whitefish  lake,  and  in 
fact  the  whole  chain  of  lakes  tributary  to  Sturgeon  lako,  including  such  large 
bodies  of  water  as  Crow  lake,  lake  Rowan  and   Deer   lake  ;  so   that,  unlike 
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mapy  p^rts  of  the  Lake  of  the  Woods,  it  is  beautifully  clear  and  frre  from 
the  floating  scum  of  green  algM'  so  widely  found  in  August.  Regina  hay 
might  almost  be  called  Regina  lake,  so  narrow  ig  its  outlet  through  Sioux 
narrows  westward  into  the  main  body  of  Wbitetish  bay.  It  has  also  a  slug- 
gish, weed  choked  connection  on  the  north  by  Reed  narrows  with  Long  bay, 
another  branch  of  the  much  divided  Lake  of  the  Woods. 

K  K  r.  I  N  A     COL  D     M  INK. 

For  the  first  tine  since  leaving  Missus  lake,  not  tar  west  of  Manitou,  am  ;irea  ..f 
we  come  upon  granite  towards  the  east  end  of  Regina  bay,  where  a  boss  of  '''""M't've  jcran- 
greally  shattered  reddish  gray  granite  has  pushed  its  way  up  through  green 
Huronian  rocks  and  carried  with  it  large  blocks  of  weathered  diabase.  In 
some  places  the  rocks  are  greatly  mixed,  one  predominating  and  then  another. 
The  granite  sometimes  sends  narrow  dikes  into  the  green  rock,  or  even  forms 
a  breccia  of  its  broken  fragments.  The  easterly  granite  mass  on  the  south 
shore  of  the  bay  is  not  so  wide  as  represented  on  Lawson's  map  of  the  I.ake 
of  ihe  Woods,  and  is  interrupted  before  one  reaches  the  Kegina  mine,  another 
eruption  of  granite  occurring  at  the  mine  itself. 

The  buildings  of  the  mine  present  a  very  civilized  and  attractive  appear  ,,  ,  -  * 
ance  to  voyagers  like  ourselves  coming  suddenly  upon  them  from  an  unin-  '^Kin»;  nf>in9. 
habited  wilderness.  The  large  mill  building  has  been  whitewashed,  making 
it  very  trim  as  seen  from  the  water,  while  the  fifty  electric  lights,  two  of  them 
street  lights,  gleaming  out  from  the  hill  side  and  reflected  in  the  lake,  suggest 
to  the  wanderer  something  quite  metropolitan.  The  shaft  house  and  mill 
are  built  together  down  a  steep  rocky  slope  close  to  the  water  ;  the  boarding 
house,  office  and  other  b»iildings  are  a  little  to  the  west. 

The  vein  on  which  most  work  has  been  done  runs  nearly  north  and  Vein«  and 
south,  dipping  below  the  lake  towards  the  north.  This  half  of  the  vein  is  a  ^^'"^  '°^''* 
true  fissure  in  a  small  boss  of  plagioclase  granite,  much  of  which  has  the 
greenish  look  of  protogine.  To  the  south  the  vein  runs  into  altered  diabase 
(trap)  and  veers  toward  the  east.  At  this  end  there  is  schistose  matter 
mixed  with  the  quartz.  A  little  east  of  the  mine  the  granite  ceases  and 
various  green  rocks,  including  a  typical  diorite,  come  out  to  the  shore.  A 
peculiar  feature  of  the  vein  is  that  its  dip  is  to  the  west  in  the  granite,  but 
changes  to  the  east  in  the  greenstone.  The  contents  of  the  vein  vary  greatly 
in  their  tenor  of  gold,  a  shoot  of  comparatively  rich  ore  running  through  it, 
partly  in  the  granite  and  partly  in  the  altered  diabase.  For  a  short  distance 
the  vein  has  one  wall  of  granite  and  the  other  of  diabase,  and  is  to  that  extent 
a  contact  deposit.  Some  dikes  of  micro-pegmatite  break  through  the  green 
rocks  south  of  the  main  shaft,  and  it  is  evident  that  the  region  was  one  of 
important  eruptions  after  Huronian  times. 

There  are  several  other  veins  on  the  property  ;  one,  the  west  vein,  is  in 
weathered  diabase  and  has  the  look  of  a  bedded  vein,  the  quartz  being  inter- 
stratified  with  schist,  sometimes  dolomitic.  This  vein  strikes  20  or  2rr  south 
of  east.  The  shaft  had  not  been  sunk  to  any  great  depth  on  this  vein,  nor 
on  No.  1  vein   to  the  west  of  the  main  vein,  at  the  time  of  our  visit  ;  but  on 
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No.    3    vein     a    shaft    had  reached    the   depth   of   one  hundred    and    sixty 

feet,  besides  an  air  shaft  sunk  thirty  feet,  a  hundred  and  thirty  feet  of  winzes 

and  five  hundred  feet  of  drifting. 

Character  of  The  quartz   carries  pyrite  and   other   sulphides,   including  molybdenite, 

the  quartz.*      some  calcite  and  a  dark  substance  of  uncertain  nature  that  fouls  the   plates 

badly.     Some  handsome  specimens  of  gold   occur  here  and   there  in  the  ore. 

It  is  stated  that  80  per  cent,  of  the  gold  is  free,  but  in  a  very  fine  condition, 

and  hard  to  save  on  the  plates. 

The  mill.  The  ten  stamp   mill  treats  about  twenty-five  tons   per   day  with  seven 

inches  discharge  and  sixteen  hundred  mesh  screen. 

The  company.  The  mine  is  owned  by  the   Regina  (Canada)    Gold  Mine   Company  of 

London,  England  ;  Lieut. -General  Wilkinson  (chairman)  acting  as  managing 

director.     In  August   Mr.  J.  Leechman   was  mining  engineer  and  Mr.  J.  M. 

Jones   mining   captain.      Fifty  men   were  employed   at  that  time,  including 

the  staff. 

A  trim   little  steamer   with  the  uneuphonious   rame  of  the  *' Squaw  " 

brings  supplies,  etc.,  from  Rat  Portage,  making  the  vojage  to  and  fro  in  a 

day.     My  thanks  are  due   to  Lieut.-General   Wilkinson  and  Mr.  Leechman 

for  their  courtesy  when  we  visited  the  mine. 

Mr.  Leechman,  manager  of  the  mine,  has  kindly  sent  me  a  memo,  as  to 

the  advance  made  since  August,  and  this  may  be  included  here. 

Extent  of  "Main  shaft  233  feet  from  collar;  second  level  (110  feet  from  collar  of 

JJ^"^^j^o^^^i°^«  shaft),  south  300  feet  from  south  side  of  shaft;  third  level  (185  feet    from 

1896.  collar  of  shaft),  south  116  feet  and  north  107  feet.     The  vein  in  the  main 

shaft  is  now  and  has  been  for  30  feet  the  full  width  of  the  shaft,  viz  ,  8  feet, 

and  stands  vertical.     In  the  second  level  south  the  vein  has  held  5  feet  wide 

for  over  200  feet.     In  the  third  level  south  the  vein  averages  6  feet  wide. 

Driving  north  at  the  third  level  at  40  feet  from  the  shaft  we  struck  a  vein — 

to  all  appearance  our  main  vein  faulted.     We  have  driven  on  this  now  65 

feet ;  it  has  been  payable  throughout.     The  width  of  the  vein  averaged  3  feet. 

Work  on  our  west  vein  has  been  discontinued  for  the  winter  after  sinking  70 

feet  and  driving  14  feet  on  the  vein.    In  the  main  shaft  the  '  trap  '  was  struck 

at  the  south  end  at  a  depth  of  177  feet,  and  at  the  north  end  at  185  feet.    At 

the  contact  the  vein  was  small,  but  rapidly  widened  with  the  change  in  forma- 

.  . ,  tion.     To  our  surface  works  have  been  added  a  cyanide  plant,  McArthur- 

A  cyanide  j  r  y 

j/ant  added.  Forrest  process,  for  treatment  of  concentrates,  with  a  capacity  of  10  tons  per 
month,  and  a  similar  plant  for  tailings  of  a  capacity  of  600  tons  per  month, 
both  of  which  are  now  in  operation." 

Northward  -^^  ^"^  supplies  were  running  low  we  decided  to  go  without  delay  to  Rat 

through  Kced   Portage  to  refit.     Owing  to  strong  west  winds,  and  a  sea  too  heavy  for  safety 

narrows  to  .  ,  ■      n   t     t         i         i        o,- 

KcAi  i'ortage.  m  canoes,  we  did  not  go  out  into  Whitefash  bay  by  the  Sioux  Narrows^  but 
took  the  northern  route,  passing  the  small  Hudson's  Biy  Company's  post. 
There  is  a  small  extent  of  gardening  done  by  Indians  on  islands  and  the  main- 
land near  by.  Indian  corn  was  in  tassel  and  looked  well  on  August  6.  Sand 
cliffd  from  twenty  to  forty  feet  high  and  banks  of  stratified  silt  or  silty  clay 
i-how   themselves   near   tlie   entrance  to   Reed   narrows.       The    narrows   are 
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scarcely  navigable  for  canoes  in  low  water,  the  route  passing  toward  the  east 

side  of  a  wide  marshy  tract.      Long  bay  is  a  club  shaped  body  of  water,  the 

head  directed  eastwards.      It  is  narrow  and  straight,  affording  fairly  sheltered 

water  for  more  than  12  miles,  when  it  opens   between  low  narrow  points  into 

Yellow  Girl  bay,  which  is  wider  and  partly  filled  with  islands.     On  one  of  the 

islands  we  found  an  Indian  dancing  place,  where  there  were  the  frameworks  Indian  .lai  c- 

of  two   or   three   hemispherical    conjuring   lodges,    made   of  interlaced  rods.  an^'i^«o*,',ui!iDg 

Inside  there  were  rows  of  painted  wotnlen  pins,  two  or  three  feet  long,  some  lo«'Re«- 

thick  and  others  thin,  like  small   organ  pipes,    also  bundles   of  small   party 

colored  rods  lying  on  the  ground.     Slender  strips  with  the  upper  end  l)ent 

down  supported   a   piece  of  tobacco  or  a  feather.     Outside  of  the  lodges  on 

each  of  the  four  sides  there  were  crossed  arches  of  twigs  like  the  center  hoop 

of  a  croquet  ground.     The  uses  of  these  appliances  neither  of  our  men  could 

explain. 

Without  further  delay  we  paddled  northwesterly,  taking  shelter  where 
possible  behind  islands  to  French  narrows,  and  then  northerly  to  the  Devil's 
gap  and  Rat  Portage,  a  distance  in  all  of  about  twenty  four  miles.  There"  is 
so  wide  a  sweep  of  sea  at  many  points  on  the  Lake  of  the  Woods  that  canoe- 
ing in  "  Peterboro'a  "  should  be  cautiously  done.  Rat  Portage  was  reached 
just  in  advance  of  a  threatening  thunder  storm  on  the  evening  of  August  7. 

THE    SILTANA     MINE. 

At  Rat  Portage  we  were  delayed  by  wet  weather  and  difficulty  in  getting  Prep»raiion»* 

men  who  knew  the  lake  until  August  11.     A  half-breed  whom  I  had  engaged  J'^  revi»it  Su.- 

°  "  °       taoa  mine. 

refused  to  go  with  us  at  the  last  moment  unless  we  would  make  him  a  larfi;e 
advance  of  wages.  Two  lumbermen  who  had  just  couKi  to  town  with  a  crowd 
of  others  to  be  paid  off  agreed  to  go  in  the  morning,  before  their  chc(jues  were 
cashed,  but  were  too  drunk  and  happy  to  be  of  any  service  when  we  wanted 
to  start  an  hour  later.  At  length  we  arranged  with  Patterson,  who  had  never 
been  on  the  Lake  of  the  Woods  before,  and  so  had  been  paid  off,  to  come  with 
us  to  Sultana  island,  trusting  to  get  another  man  from  Mr.  T.  K.  Deacon, 
land  surveyor,  who  was  at  work  near  the  Sultana  mine  and  would  have 
finished  in  a  day  or  two.  A  good  guide  is  very  necessary  in  visiting  mining 
locations,  unless  one  is  willing  to  lose  a  large  amount  of  time  searching  for 
veins  and  workings. 

Leaving  Patterson  to  follow  in  a  canoe,  Professor  Willmott  and  I  availed 
ourselves  of  Mr.  Oaldwell's  kind  invitation  to  go  on  his  steam  launch.  I  had 
visited  the  well  known  Sulrana  mine  in  previous  years,  but  wished  to  see  what 
advances  had  been  made  in  this  most  prosperous  of  Ontario  gold  mines,  and 
wished  also  to  study  more  carefully  than  before  the  country  rock  with  which 
the  ore  bodies  are  associated. 

The   so-called    Sultana  island,  really  a  peninsula  separated  by  a  mar^h 
from  the  mainland,  lies  six  miles  southeast  of  Rat  Portage,  and  is  a  conspicu- 
ous object  in  going  up  or  down  the  lake  as  a  high  mound  of  rock  burnt  almost   ,  , 
completely  bare  by  a  succession  of  fires.      The  southwestern  end  of  the  island  frneiss  in 
and  much  of  the  adjoining  (^>aarry  island,  separated  only  by  a  narrow  fjord-  ^^J^f^  ^^^  ^^ 
like  channel,  are  mapped  by  Lawson  as  coarse  granitoid  gneiss  of  the  Lauren-  K^^d  de|H>Hit». 
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tian,  with  green  Huronian  rocks  all  around.  This  boss  of  gneiss  is  about  a 
mile  long  from  northeast  to  southwest,  including  part  of  Quarry  island,  and 
half  as  wide.  Both  the  gneiss  and  greenstone  are  cut  by  dikes  of  various 
kinds,  but  the  petrographical  character  of  this  interesting  group  of  rocks  will 
be  described  in  another  part  of  this  Report. 

Two  gold  deposits,  difiering  greatly  in  kind,  are  found  in  this  eruptive 
boss,  that  of  the  Sultana  mine  on  the  northwestern  side,  and  that  of  the 
Ophir  vein  to  the  southwest.  The  latter,  which  appears  to  be  a  fissure  vein 
in  the  gneiss,  has  produced  great  numbers  of  exceedingly  rich  specimens  of 
coarsely  nuggety  gold,  but  owing  to  various  causes  has  not  been  worked  for 
some  years  and  was  never  worked  to  any  depth,  so  that  no  further  mention 
of  it  will  be  required  here. 

The  vein  which  was  worked  first  at  the  Sultana  runs  about  north  and 
south  along  the  shore,  and  has  been  followed  eighteen  hundred  feet.  It  was 
evidently  lenticular,  lying  within  the  schistose  margin  of  the  gneiss  area,  not 
far  from  the  contact  with  the  Huronian,  but  distinctly  within  the  boundaries 
of  the  gneiss.  This  lens  has  been  mainly  worked  out,  but  almost  by  accident 
a  second,  lower  and  much  larger  ore  body,  was  struck  on  which  mining  is  now 
progressing.  The  real  size  and  shape  of  this  new  deposit  has  not  yet  been 
com  etely  defined,  though  it  has  certainly  a  width  of  forty  feet  at  some 
poin  with  some  schistose  rock  matter  here  and  there  in  the  quartz.  It  is 
probable  that  this  ore  body  also  will  turn  out  to  be  lens  shaped.  Near  the 
southern  end  of  the  upper  lens  a  curious  fissure  vein,  the  Crown  Reef,  turns 
off  to  the  northeast  and  then  to  the  east  in  a  sinuous  way,  and  there  is  a  large 
L.c'y  of  quartz  on  the  lake  shore  where  the  Crown  Reef  meets  the  upper 
lenticular  vein.  The  two  main  ore  bodies  dip  somewhat  lakewards  ;  the 
Crown  Reef  is  nearly  vertical. 

On  August  12  the  shaft  was  down  to  the  fourth  level  at  two  hundred 
and  eighty  feet ;  but  it  was  intended  to  give  up  the  first  level,  and  to  leave 
the  second  level  where  the  ore  is  not  as  good  as  on  the  others,  until  the  mill 
has  been  enlarged.  Most  work  was  being  done  on  the  third  level,  where  the 
immense  body  of  quartz  referred  to  was  being  mined.  On  the  fourth  level  a 
drift  had  been  run  ninety  feet  toward  the  large  ore  body.  At  that  point  the 
vein  was  about  twelve  feet  wide.  In  all  nearly  a  thousand  feet  of  drifting 
had  been  done,  and  the  ore  had  proved  richer  at  the  lower  than  at  the  higher 
levels.  Three  air  drills  were  at  work,  two  employed  in  sinking,  etc.,  one 
being  sufficient  to  supply  the  mill  with  quartz.  The  ore  remains  as  before, 
grayish  in  color,  quartzitic  in  look,  with  some  schistose  matter  and  sulphides 
associated  with  it.  The  gold  is  far  from  coarse,  but  many  fragments  of  ore 
show  specks  of  free  gold. 

•  In  treating  the  ore  Mr.  Oaldwell  estimates  that  75  to  80  per  cent,  of  the 
gold  is  extracted  by  free  milling  methods,  and  the  gold  runs  from  800  to  900 
fine. 

The  mining  and  milling  are  done  very  economically  and  efficiently.     The 
and  itHec  1^111-   ^^^^  ^*^  frequently  been  described,  but  may  properly  be  referred  to  once  more. 
It  contains  a  Blake  crusher  and  ten  stamps  with  Tulloch  automatic  feeders,  and 
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about  twenty-  our  tons  of  ore  are  treated  per  cUy.  The  stamps  weigh  850 
lb.,  have  a  drop  of  eight  inchep,  and  fall  ei«hty-five  times  per  minute.  The 
screens  are  forty  mesh.  There  are  two  corrugated  Frue  vanners,  and  the 
■concentrates  amount  to  only  one  or  at  most  two  per  cent  ,  and  run  from  S'^0 
to  $45  or  S50  in  gold  per  ton. 

To  treat  the  tailings  a  chlorination  plant  was  being  arranged,  and  on  a  A  chlorina- 
later  visit  I  found  this  plant  running  successfully.      For  completeness  sake  it  fn^itafud"^ 
may  be  described  here,  the  information  having  been  obtained  chiefly  from  Mr. 
O.  G.  Rothwell,  who  had  put  up  the  plant  and  was  then  running  it. 

The  roasting  furnaces  are  arranged  on  the  principle  of  the  German  Fort- 
schaiijlangsofen,  the  sulphides  being  delivered  at  the  cooler  end  of  the  hori- 
zontal brick  furnace,  and  gradually  shifted  by  long  shovels,  worked  through 
openings  along  the  sides,  till  the  ore  arrives  at  the  hottest  part  of  the  furnace 
where  it  is  roasted  dead.  There  is  a  roaating  capacity  of  six  tons  per  day, 
this  amount  being  redn.ced  to  about  four  and  a  half  tons  in  the  process.  The 
oxides  resulting  from  roasting  the  concentrates  are  then  treated  by  barrel 
chlorination,  the  complete  operation  requiring  about  eight  hours,  four  for 
chl  )rination,  during  which  the  huge  barrels  are  kept  revo  viug,  three  hours 
for  washing,  and  the  rest  of  the  time  for  charging,  etc.  The  chlorine  is 
generated  from  chloride  of  lime  with  sulphuric  acid.  After  treatment  the 
charge  is  run  into  settling  tanks,  the  clear  fluid  run  off  and  acted  on  by 
sulphur  dioxide  to  remove  any  free  chlorine  remaining,  and  then  hydrogen 
sulphide  is  introduced  to  precipitate  the  gold.  The  sulphide  of  gold  is  put 
through  a  filter  press  and  then  roasted  to  remove  the  sulphur.  A  first  brick 
had  been  obtained  from  the  chlorination  plant  at  the  time  of  my  last  visit) 
but  the  exact  results  were  not  yet  known.  Since  then  it  is  reported  that  the 
process  is  working  very  satisfactorily.  As  there  were  two  years'  concentrates 
on  hand,  there  was  material  for  the  plant  to  run  on  for  some  time ;  but  in 
general  the  work  of  chlorination  need  be  carried  on  only  a  small  part  of  the 
year  to  treat  the  annual  supply  of  concentrates. 

Besides  the  erection  of  a  chlorination  plant,  several  other  changes  had  Caii:i»  im- 
been  made  since  the  previous  year.  A  large  new  boarding  house  with  stone  P*"«i^*'m**nt».. 
foundations  was  being  built,  and  also  a  new  sleeping  camp  to  the  north  of  the 
old  camp,  where  the  ground  has  been  cleared  to  make  a  very  pretty  paik  on 
a  small  peninsula.  The  buildings  are  being  removed  to  free  the  ground  for 
an  air  shaft  to  the  south  of  the  main  shaft.  When  the  changes  are  complete 
the  camp  will  present  a  very  clean  and  pretty  appearance,  the  only  serious 
<lrawback  to  its  beauty  being  the  desolate  rocks  of  the  burnt  district  behind. 

On  the  average  fifty  men  are  employed  about  the  mine,  almost  all  being  v     \     .     c 
housed  and  boarded  in  the  buildings  mentioned.  the  mine. 

Mr.  Oaldwell  intends  trebling  the  capacity  of  the  mill  before  long,  and  Projrress  and 
he  is  certainly  justified  in  doing  so  by  the  enormous  body  of  quartz  already  in  1""*^*P^'"- 
sight  and  the  ease  with  which  a  much  greater  quantity  o   ore  can  be  rained.    It 
was  a  genuine  surprise,  and  also  a  great  satisfaction,  to  see  how  immensely  the 
prospects  of  this  pioneer  mine  have   improved  in  the  last  year  or  two.     The 
history  of  the  mine  contains  many  thrilling  and  romantic  incidents  which  are 
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admirably  told  by  Mr.  Caldwell  himself  in  conversation  ;  and  it  is  to  be  hoped 
that  he  will  some  day  give  us  an  account  of  his  varied  trials  and  discourage- 
ments, which  could  be  overcome  only  by  indomitable  perseverance  and  pluck, 
combined  with  rare  business  ability.  That  he  is  now  splendidly  rewardfd 
for  his  past  trials  will  be  a  source  of  pleasure  to  all  who  wish  to  see  mining 
prosper  in  our  Province.  Mr.  Oaldwell  states  that  reck  containing  $7  per 
ton,  a  half  dollar's  worth  of  gold  being  lost  in  the  tailings,  could  be  worked 
at  a  projSt  with  a  thirty -stamp  mill,  as  things  are  now  goi»'g  at  the  Sultana. 
Stratified  and  Strati6ed  clay  rises  some  twenty-five  or  thirty  feet  above  the  lake  along 

o?the  foca*^*    *^®  shore  near  the  mine,  and  boulder  clay  appears  at  points  above  it,  heaped 
tion.  against  the  ridge  of  Huronian  greenstones  to  the  north  of  the  camp.     The 

stratified  clay  forms  excellent  soil  for  a  fine  garden  where  various  vegetables 
were  thriving,  including  plenty  of  cucumbers  now  almost  over-ripe.  Near 
the  garden  wis  an  enclosure  where  a  two  year  old  moose  was  kept,  being  fed 
on  twigs  and  saplings. 

I  have  to  thank  Mr.  Oaldwell  for  much  kindness  and  hospitality  during 
our  moi^t  interesting  examination  of  the  mine  and  its  surroundings. 

THE     PINE     PORTAGE    AND     ROSSLAND     LOCALITIES. 

Before  leaving  the  Sultana  we  obtained  another  man,  Tom  McDonald^ 
who  had  been  assisting  Mr.  Deacon  in  numerous  surveys  on  and  near  the 
Lake  of  the  Woods  and  knew  the  region  well.  He  proved  eflScient  and 
genial,  so  that  our  canoe  work  was  greatly  helped.  We  turned  northeast 
into  Pine  Portage  bay  in  order  to  see  the  Triumph  and  other  properties 
between  that  point  and  Rossland,  the  next  station  east  of  Rat  Portage  on  the 
Canadian  Pacific.  Mr.  0.  S.  Morris  was  good  enough  to  serve  as  guide  to 
the  region,  thus  saving  us  time  and  trouble.  Most  of  the  land  in  this  section, 
along  the  confused  contact  of  Laurentian  and  Huronian,  has  been  taken  up 
as  mining  locations,  but  except  at  a  few  points  little  work  has  been  done. 

Triumph  We  visited  first  the  Triumph  mine  on   12  and  adjoining  locations.     At 

mine.  ^^^  point  a  gray  medium  grained  granite,  or  perhaps  quartz  diorite,  contains 

veins  with  quartz  of  a  marble-like  look  said  to  contain  a  satisfactory  amount  cf 
gold.  To  the  south  of  it  altered  diabase  (trap  or  greenstone)  contains  quartz 
veins  also,  especially  along  shear  planes.  At  the  Triumph  mine  a  shaft  has 
been  sunk  fifty-five  feet  on  a  very  irregular  vein  of  quartz  in  shattered  and 
greatly  altered  green  diabase.  Large  (juantities  of  sulphides  are  carried  by 
the  quartz  and  some  free  gold  occurs.  The  quartz  at  the  bottom  of  the  shaft 
was  three  or  four  feet  wide.  How  important  this  ore  body  will  turn  out  to 
be  can  only  be  determined  by  mining,  so  confused  and  irregular  is  its  outcrop 
at  the  surface.  On  a  neighboring  hill,  which  rises  at  the  highest  point  two 
hundred  and  sixty  feet  above  the  lake,  there  are  bedded  veins  said  to  carry 
some  gold  lying  beside  bands  of  felsite,  or  rather  sericite  schist,  and  near  by 
there  is  a  large  body  of  quartz,  perhaps  fifty  feet  wide,  containing  iron  and 
copper  pyrites,  but  reputed  to  be  low  grade.  Mr.  Morris  intended  to  mill  a 
quantity  of  the  Triumph  ore,  which  was  considered  rich,  in  two  Tremaino 
mills  of  two  stamps  each,  erected  near  a  small  lake  on  the  property,  the  mill 
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catfish  ar<^  ironically  tcrinod  on  the  L^ik'-  of  th«-  Woofln.  Th«  latter  are 
thrown  away,  thn  Oahnrmen  having  no  U8«  for  lawyirH,  whilo  the  pickerel  ar« 
the  inoHt  valued,  fotchinj(  a  hotter  price  than  whiteliHh. 

<;,,„rffe  At  llie(Jeorge  Ileeniin  mine  we  found  nothing  hut  a  nmall   hhaft   full   of 

HfMMJiin  mm. .  ^^ter  near  thtJ  hhore,    and    a  hlacKHinitl.    HJiop    and    house    farther    up.      The 

country  rock  is  liard  green  Huronian.     These  two  mines  are  ahout  four  niileB 

from  the  nearest  Laurentian  contact. 

^.     „  ,  ,  Our  camp  waH  pitched  for  two  or  three  days  at  the   foot  of   Moore  hay, 

Tlie  Pole  roftd         ...  .  .  .    . 

t«»  (Jold  Hill,    while  we  visited  the  Oolden  (iate  and  other  mines  in  the   vicinity.      A    very 

interesting  tramway,  generally  called  the  i'ole  road,  leads  inland  ahout  a 
mile  and  a  half  to  the  Gold  Hill  mine.  Jieavy  poles  have  >jeen  used  as  rails, 
the  large  end  of  each  being  hollowed  so  that  the  small  end  of  the  next  fits 
into  it.  The  roadbed  has  been  graded  and  corduroyed,  giving  a  solid  founda- 
tion with  fairly  gentle  grades.  The  trucks  have  pulley  shaped  wheels,  with 
hollow  rims  fitting  the  shape  of  the  poles.  It  was  used  to  take  in  heavy 
machinery,  etc.,  from  the  wharf  at  the  landing. 


Gold  Hill 
mill. 


The  geological  relationships  of  the  Gold  Hill  and  Black  Jack  mines  were 
briefly  describsd  in  the  Report  for  1894,^^  and  need  no  further  mention.  No 
work  was  going  on  at  the  Gold  Hill  mine,  but  the  mill  was  hard  at  work  on 
quartz  from  the  Golden  Gate,  a  new  mine  opened  up  under  the  management 
of  Mr.  Ahn.  Mr.  J.  Sutherland  was  in  charge  of  the  mill,  and  gave  me  all 
the  information  he  could  regarding  both  mill  and  mine.  There  are  ten 
stamps,  two  Frue  vanners  and  two  Cook  amalgamators,  the  stamps  weighing 
seven  hundred  and  fifty  pounds  with  a  thirteen-inch  drop.  The  mill  is  of  the 
Colorado  type  and  crushes  six  or  eight  tons  in  the  day  of  eleven  hours.  A 
Forster's  rock  crusher,  having  a  curious  oscillating  action,  is  in  use,  and  is  said 
to  work  well,  though  it  got  out  of  order  while  we  were  present. 


OoldenlGate 
mine.*"* 


The  Golden  Gate  mine  is  about  half  a  mile  northeast  of  the  Gold  Hill, 
and  is  connected  with  the  tramway  of  the  latter  mine  by  a  good  wagon  road. 
The  mine  is  on  the  slope  of  a  steep  hill  just  at  the  contact  of  green  Huronian 
rock  with  Laurentian  gneiss.  Dikes  of  felsite  or  micro-granite  cut  both  gneiss 
and  greenstone,  and  there  are  a  number  of  bedded  veins  in  the  greenstone 
more  or  less  parallel  to  the  dikes  or  mixed  up  with  them.  Owing  to  an  acci- 
dent which  had  happened  to  one  of  the  men  the  morning  we  arrived  no  work 
was  in  progress  at  the  mine  and  there  was  little  to  be  seen.  The  accident 
turned  out  not  to  be  serious  when  the  injured  man  was  taken  to  Rat  Portage. 


mine. 


Winnipeg  ^®  followed  the  road  north  to  the  Winnipeg  Consolidated  mine,  now  a 

£9°^olidated    melancholy  ruin  with  the  mill  machinery  rusting  to  pieces.     There  is  at  pre- 
sent little  to  be  seen  there  beyond  the  decaying  buildings. 

^^  Fourth  Report  Bxxreau  of  Mines,  p.  68. 
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THE     ROUTE     TO     CAMP     HAY. 

Turning  south\^ardp,  we  crossed  the  Pipestone  portage  and  paddled  up  Cjpper  mine 
Andrew  bay  to  have  a  look  at  the  curious  copper  raine  opened  up  there  some  ?°  Andrew 
years  ago  by  Messrs.  Whiting  and  Kendall.  A  tunnel  was  driven  some 
seventy  feet  into  the  decayed  schist  just  above  the  water's  level.  Owing  to 
last  summer's  high  water  the  floor  of  the  tunnel  was  flooded,  so  that  we  could 
not  examine  it.  On  each  side  of  the  decomposed  schist  ordinary  unweathered 
green  Keewatin  schist  is  seen,  but  the  rock  here  has  been  shattered,  perhaps 
by  faulting,  and  circulating  waters  have  probably  caused  the  changes  seen. 
There  is  no  vein,  but  the  wide  band  of  rusty  decomposed  schist  is  charged 
with  siderite,  often  changed  to  l)rown  iron  ore,  some  quartz,  and  a  little 
malachite,  azurite  and  native  copper,  the  latter  in  crystals,  the  largest  of 
which  are  less  than  a  quarter  of  an  inch  in  diameter,  but  exquisitely  perfect 
and  always  twinned  octahedra.  The  crystals  are  very  unevenly  distributed. 
This  decayed  material  is  said  to  run  one  and  a  half  or  two  per  cent,  of  copper. 
An  assay  made  at  the  School  of  Science,  Toronto,  gave  only  a  trace  of  copper, 
but  th«  sample  may  not  have  been  an  average  one. 

Leaving  Andrew  bay  we  turned  south,  passing  the  two  small  islands 
that  serve  as  corks  to  the  narrow  neck  of  Bottle  bay,  whence  we  had  been  Bottle  bay. 
told  there  was  a  portage  into  the  Lake  of  the  Woods.  We  could  find  no 
way  out  of  the  "  bottle  "  however,  and  had  to  paddle  back  and  then  west- 
wards round  the  promontories  of  the  Eastern  peninsula  and  through  French 
narrows,  thus  adding  six  miles  to  our  journey.  The  red  porphyritic  granite 
which  pushes  through  the  schist  on  each  side  of  Bottle  bay  does  not  seem  to 
have  opened  up  fissures  to  be  filled  with  gold  quartz,  as  various  other  granite 
eruptions  in  this  region  have  done. 

Eight  miles  southeast  of  the  narrows  Yellow  Girl  bay  is  reached,  the 
granite  portals  of  Red  Oliff  bay  being  passed  on  the  way.  Here  we  turned 
north  into  the  narrow  fjord-like  opening  of  Bear  bay,  where  some  locations  Locations  on 
have  been  taken  up  and  a  little  work  done.  This  bay  skirts  the  edge  of  the 
largest  granite  area  on  thts  part  of  the  Lake  of  the  Woods,  but  lies  mainly 
in  the  Huronian  schist.  On  D145,  at  the  eastern  side  of  the  swollen  upper 
end  of  Bear  bay,  we  found  two  small  houses  and  a  clearing.  Granite  and 
schist  conglomerate  here  come  in  contact,  and  irregular  veins  and  large 
masses  of  quartz  occur.  With  the  quartz  are  mixed  iron  and  copper  pyrites 
and  some  rock  matter  ;  part  of  the  quartz  is  amethystine.  A  small  shaft 
has  been  sunk  here  near  the  shore  and  another  opening  made  a  hundred 
yards  further  up  on  a  mass  of  iron  stained  granite,  more  or  less  seamed  with 
quartz.  An  assay  of  material  taken  from  the  dump  showed  only  traces  of 
gold.  On  the  lower  part  of  Bear  bay  also  a  little  work  has  been  done,  the 
deposit  being  simply  granite  charged  with  sulphides  and  slightly  seamed  with 
quartz.  Free  gold  is  said  to  have  been  found  at  each  end  of  the  bay,  but  we 
saw  no  distinct  body  of  ore  at  the  southern  end.  Two  varieties  of  granite 
come  in  contact  here,  one  gneissoid  and  porphyritic,  Laurentian  looking  ;  the 
other  finer  grained. 


I'olcN    .Mine.     Tlie  Otlicf,  on  sliorc  of  Sho;il  laku. 


Folev  Mine.     Cook  house,  bunk  house  and  a»«y  office. 


Foley  Mint.     « Mitcroi'piiiLr  of  nrc  lu'iir  UDtiaiiZii  vuiii. 


Foley  Mine.     Outcropping  of  ore  near  North  shaft. 


Foley   Mine.      Tram  road  looking  south  from  North  shaft  house,  4,000  feet  from  mill.     (Winter  scene.; 
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Foley  Mine.    Tram  roatl  looking  south  toward  j  the  mill.      (Winter  scene.) 


Folej'  Mine.     Power  drill  at  work  in  '200ft.  level. 


Folej-  Mine.     North  drift  of  2(A>-fi>ot  level,  BunaDibi  shall. 


d 


Foley  Mine.     After  a  blast  in  150foot  level 


Pole}-  Gold  Mill,  20  8Uurpfl. 


Cross  and  Chapel  on  Mount  McKay. 


Overhan^'ini:  Uliff,  North  side  of  .M'nint  M.  r  Fort  Williwn. 
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once  managed  by  the  ilirated  Mr.  Torrance.  There  is  a  good  boiler  and 
suitable  buildings,  but  the  applinnces  are  meagre,  there  being  no  vanners.  It 
is  said  that  in  a  previous  run  only  $10  was  saved  out  of  an  asFay  value  of 
$25.  If  so  the  tailings,  which  were  turned  into  the  pond,  should  be  worth 
re- working.  This  mine  has  been  secured  by  Col.  Engledue,  who  had  before 
this  managed  the  purchase  of   the  Mikado  mine  for  an  English  company. 

We  visited  the  Pine  Portage  mine,  which  was  being  worked  in  1884,^*^  Plj^^.  j.^,,.!,^^,^ 
but  has  long  been  idle,  and  there  is  at  present  not  much  to  be  seen.  The  minp. 
shaft  is  full  of  water  and  the  log  buildings  are  beginning  to  fall  into  ruin. 
The  mill  contains  ten  stamps  and  two  Frue  vanners,  no  longer  of  value  from 
the  effects  of  rust  and  decay  ;  and  the  whole  surroundings  in  the  narrow 
romantic  stream  valley  suggest  moldering  anti(juity  rather  than  a  mining 
camp  only  ten  or  twelve  years  old.  The  vein  of  white  quartz,  with  some 
calcite  and  sulphides,  is  in  massive  looking  greenstone,  penetrated  by  some 
felsite  dikes,  no  doubt  connected  with  the  coarse  grained  red  granite  which 
crops  out  a  few  rods  away.  This  abandoned  mine  and  some  others  in  the 
Rat  Portage  region  form  very  melancholy  spectacles  when  contra8t<'d  with  a 
busy,  thriving  mine  like  the  Sultana,  turnin;^'  out  its  gold  brick  every  week 
with  perfect  regularity.  It  is  stated  that  the  Pine  Portage  mine  and  several 
others  no  longer  worked  are  really  of  value,  their  failure  being  due  to  mis- 
management or  lack  of  capital  rather  than  the  small  size  or  poverty  of  the 
vein.     If  that  be  true  some  of  them  may  yet  be  worked  at  a  profit. ^^ 

The  King  mine,  221 P,  is  a  new  find  near  the  Government  road  leading 
to  the  Pine  Portage  mine.  A  small  shaft  has  been  sunk  on  a  hill  side  not 
far  from  a  pretty  little  lake.  The  country  rock  is  coarse  red  granit?,  the 
shaft  being  in  quartz  and  sericite  schist,  along  a  sheared  zone  of  grHnit«\ 
The  quartz  has  a  somewhat  quartzitic  look  and  contains  much  pyrite.  The  Kinf?  mine, 
band  of  quartz  and  interbedded  schist  is  eix  feet  wide  and  strikes  30""'  east  of 
north. 

BIG     S  T  O  N  K     H  .\  Y     LOCALITY. 

On  August  15  we  turned  south  through  Big  Scone  bay  to  Moore  bay  so 
as  to  visit  the  Gold  Hill  and  other  mines.  On  our  way  we  stopped  at  the 
Keewatin  mine,  near  a  fishing  station  on  the  north  end  of  Hay  island.  This  Keewatin 
is  another  of  the  abandoned  mines.  Small  bedded  and  gash  veins  occur  in  "" 
green  schibt  near  the  fish  house  landing,  and  on  a  hill  a  little  way  inland. 
The  ([uartz  is  white  and  contains  a  little  black  slaty  rock,  pyrite  and  slender 
radiating  prisms  of  tourmaline.  A  shaft  has  been  sunk  on  a  bedded  vein  on 
top  of  the  hill  when  a  shaft  or  a  drift  at  the  foot  of  the  steep  slope  would  have 
developed  the  ore  body  much  better.  The  shaft  house  and  blacksmith  shop 
are  in  ruins. 

At  the  fish  house  we  found  the  men,  all  Scandinavian.",  sorting  a  splendid  ^      ^ 

catch  of  whitefish  and  pickerel  with  a  few  suckers  and  "  lawyers,"  as  channel 

^<>Geol.  Sur.  Can.  1885,  cc.  pp.  1  U-3. 

'Tt  is  stated  that  a  controlling  interest  in  the  Pine  Portage  mine  ha«  been  purchMed 
by  General  Alger  and  Mr.  Farwell  cf  Detroit,  and  that  operations  will  be  resumed  on  it  this 
year. 

7  B.M. 
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Leaving  Bear  bay  we  paddled  four  or  five  miles  southeast  through  the 
upper  end  of  Long  bay  to  the  Passage,  a  narrow  channel  leading  south  into 
WJjitefish  bay,  which  has  three  connections  of  a  very  roundabout  sort  with 
the  main  body  of  the  Lake  of  the  Woods.  Whitefish  bay  is  twenty-five  miles 
long  and  in  one  place  seven  miles  wide,  and  considering  the  narrowness  of  its 
outlets  it  might  perhaps  fairly  be  considered  a  separate  lake.  It  is  a  most 
intricate  body  of  water,  with  many  islands  and  a  numB»er  of  ramifying  subor- 
dinate bays,  some  of  them,  like  Regina  bay,  of  very  respectable  dimensions. 
There  are  several  wide  stretches  of  open  water  on  Whitefish  bay,  giving  a 
Peterboro'  canoe  with  the  usual  low  freeboard  a  dangerous  sea  in  certain 
directions  of  the  wind,  as  we  had  occasion  to  discover.  As  the  west  shore  of 
the  bay  is  mapped  by  Lawson  as  wholly  Laurentian,  while  the  Laurentian 
and  Huronian  come  in  contact  at  or  near  the  eastern  shore,  we  followed  the 
latter  in  our  course  south.  At  Log  bay  not  only  do  Laurentian  and 
Huronian  meet,  but  a  boss  of  later  granite  breaks  through  both.  Since  the 
distinction  between  eruptive  granite  and  the  granitoid  rocks  of  the  so-called 
Laurentian  is  not  always  easy  to  draw,  Processor  Willmott  and  I  decided  to 
spend  a  few  hours  in  examining  the  locality,  though  no  locations  have  been 
taken  i^p  in  the  vicinity.  We  found  that  both  gneiss  and  granite  have  an 
eruptive  contact  with  the  Huronian  schist,  but  that  the  granite  is  the  later 
eruptive ;  however  the  two  rocks  have  enough  in  common  to  raise  doubts 
whether  the  two  classes  can  be  separated  with  certainty.  In  fact  the  name 
Laurentian  in  its  old  significance  as  introduced  by  Sir  Williaip  Logan  does 
not  apply  to  the  rocks  so  named  in  our  western  gold  region.  It  is  intended 
to  discuss  this  matter  further  in  the  stratigraphical  and  petrographical  pari 
of  this  Report. 

The  next  halt  was  made  to  examine  the  southern  shore  of  the  Sioux 
narrows  at  the  outlet  of  Regina  bay.  There  are  several  masses  of  eruptive 
granite  here,  the  largest  a  little  west  of  the  narrows,  and  two  or  three  loca 
tions  have  been  taken  up.  Just  east  of  the  narrows  D205  has  been  securec 
by  Mr.  Burley  Smith.  Here,  at  the  contact  of  a  small  granite  mass  witl 
green  schist,  there  is  a  large  irregular  body  of  quartz  more  or  less  mixed  witl 
schist,  on  which  a  pit  ten  or  twelve  feet  deep  has  been  sunk.  This  locatior 
is  about  two  miles  from  the  Regina  mine. 


GOLD    AT    CAMP     BAT. 


The  camp. 


After  struggling  against  heavy  head  winds  for  twelve  miles  and  picking 
the  most  sheltered  way3  behind  the  islands,  we  reached  Camp  bay  rather  lat( 
in  the  evening  of  August  20.  The  "camp"  was  out  of  sight  until  we  enten  c 
a  tiny  inner  bay,  when  we  saw  three  tents  and  an  unfinished  log  hoii8< 
reflected  in  the  perfectly  sheltered  water.  The  lower  ground  of  clay  w.ii 
overgrown  with  immensely  tall  thistles  and  wild  sunflowers  about  the  tents 
and  a  high  bluflfof  rock  rose  to  one  side.  Crushing  down  the  rank  growth 
we  found  it  answer  instead  of  brush  for  our  bed,  and  enjoyed  our  thistly  coucl 
after  a  hard  day's  battle  with  winds  and  waves. 


Oamp  bay  is  one  of  the  newest  points  for  gold  discovery  on  the  Lake  of 
the  Woods  and  comparatively  little  work  has  yet  been  done,  though  the 
specimens  obtained  here  have  attracted  considerable  attention  in  Kat  Portage 

Gold    was   firrtt    found    here    by    those   intelligent   prospectors,    Messrs.  Discovery  of 
Wright  and   Girard,  who  still   held  a  share  in  the  majority  of  the  fourteen  ^^    ' 
locations  laid   out   at  the   lime  of  our  visit.      Both  these  gentlemen  were  in 
camp,  and  Mr.  Wright  was  good  enough  to  serve  as  guide,  which  was  fortu- 
nate, since  no  one  knows  the  region  better  than  he. 

Camp   bay   liea  only   two  or   three  miles   west  of   Grow  lake,  and   the 
Huronian  rocks  which  we  found  on  that  lake  really  extend  west  to  Camp  An  area  of 
bay  instead  of  being  cut  off  by  Laurentian  as  shown  on  the  geological  map.  J^hJ^!"'*"  ►  y. 

On  this  excursion  with  Mr.  Wright  we  saw  no  granite  nor  gneiss,  but  various  Jiabasn  and 

1  •  1       1  1  11  1  -1     !•  1  •  1       porpliyiy 

green  schists  broken   by  coarse  dark  green  amphibolite,  and  sometimes  also  dik.v-i. 

dark  gray  porphyrite  with  many  white  crystals  of  plagioclase  felspar.  The 
country  ia  hilly,  since  the  harder  masses  have  resisted  erosion  better  than  the 
soft  schist.  A  row  of  high  h'lls  stretches  southeasterly  and  represents  the 
continuation  of  a  great  dike  of  diabase  which  one  sees  cropping  out  on  the 
cliffs  on  the  canoe  voyage  south.  We  asoended  this  ridge  at  a  point  where 
it  rises  two  hundred  and  thirty  or  forty  feet  above  the  bay,  as  determined  by 
aneroid.  The  dike  has  here  very  steep  walls  and  is  a  hundred  yards  wide. 
It  is  evidently  a  later  eruption  than  the  others  seen  in  the  region. 

Through   the  green  schist  dikes  of  a  pale  gray  or  yellowish  eruptive  rock, 
like  felsite  but  really  a  sheared    quartz  porphyry,  have  been  erupted,  and  Gold  bearing 
these  dikes  with  accompanying  deposits  of  quartz  are  the  gold  bearing  rocks,  dikes. 
(>n  S56  such  a  dike  with  much  quartz  runs  northeast   and  southwest,   the  S56. 
whole  dike  being  about  twelve  feet  and  the  adjoining  quartz  in  many  places 
three  feet  wide.     The  quartz  is  white  or  yellowish  or  reddish,  of  a  somewhat 
juartzitic  look  and  contains  much  free  gold,  as  there  was  no  difficulty  in  see- 
ing, when  specimens  were  broken  off. 

The  same  vein  of  porphyry  (called  quartzite  by  some  prospectors)  crops 
)ut  on  S57,  showing  good  looking  quartz   with  specks  of    free  gold,   but  a  ^  '• 
Irift- tilled  valley  hides  the  vein  between. 

Some  sinking   was   being   done  on   S75,  on   a   dike  of  quartz  porphyry  ^^^ 
issociated  with  much  quartz,  the  whole  being  six  leet  wide  and  striking   10^ 
ast  of    north.       The  country  rock   here  also  is  green  schist.       The  quartz 
carries  some  visible  gold  and  pans  well.      Besides  the  sulphides  and  gold,  the 
whiter  quartz  sometimes  contains    tiny  red    scales  of  native  copper,   which  Xati\>.  copper 
Duzzled  the  prospectors  who  panned   the  rock  until   they  wore  informed  what  a»'.^''<'''»'''<l 
he  substance  was.     Native  copper  occurs  at  sf^veral  other  points  in  the  Lake 
)f  the  Woods  region,  and  often  associated  with  gold. 

Another  felsite  or  quartz  porphyry   dike  with  quartz   on  one  side  runs  gjrg 
lortheast  and  south  »vest  on  JSTS,  and  pans  gold. 

So  far  apparently  all  the  gold-bearing  veins  found  in  the  Oamp  bay  region  i„.i  of 

ire  of  this  nature  ;  and  since  similar  auriferous  dikes  occur  near  Rat  Portage,  [^-r  ^  ,^^ 
)n  the  Manitou  and   at  other   points,  it  is  of  grt  ..t  importance  to  settle  how  dikea. 
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OwruTH  of 
local  ioiiH. 


rich  und  {xi  nuiiicnt  thiH  claHH  of  dc|)OHitH  ih.  It  ia  to  ^>e  hoped  that  some  of 
th«iH«  propcrlirH  will  )j«  d«'Vj«lop<;d  (jnougli  during  th«  coming  year  to  decid< 
tin-  iiiattrr. 

\Vh<n  w»'  vittilfd  ('amp  hay  all  the  propfrtioH  wor«  in  th<;  handri  of  thr»'< 
coinpanira.  MfHHra.  M.  1*.  Wrij^ht,  C.  N.  Stirling'  and  ThoniaB  Walnh  lu*ld 
Sr)(),  T)?,  71,  7li,  77,  7«  and  'JU  M»'HHrrf.  (>tiori^f  (iirard,  G.  \V.  OolcU-w^h 
(i(ior^c5  Drowry  and  James  Savaj^e  own'fd  873,  75,  76  and  7'J.  M»;HarH  H 
Patterson  untl  S.  Forn«ri  ownrd  S90,  'Jl  and  93.  None  of  theHe  prop^rtifH  had 
more  than  shallow  pitH  in  tho  way  of  development,  and  niucJi  more  work  mu>: 
1)6  done  before  their  real  value  can  he  considered  settled. 


Headlands  of 
Laurent  ian 
with  a  back- 
prround  of 
Huronian. 


<;kology    ok    tmk    baht    h  n  o  ii  k    of   \s  h  i  t  k  k  i '^  m    hat   asd   lokc  bay. 

Being  informfd  by   \\'rij[^ht  and  Girard  that  the  rent  of  the  eastern  shor- 
of  Whitetish  bay   was   of   Huronian,   not    Laurentian,  and    this  wa«  at  least 
Exploring  the  partially  true  of  the  eastern  end  of  Long  bay,  it  was  decided  to  explore  thee 
coast   lines  somewhat   thoroughly  in   order  to   make  sure.     Prof.   Willmoi 
had  determined  the  previous  day  that  typical  gneiss  crops  out  at  Last  point, 
four  miles  below  Camp  bay,  but  that   Huronian  rock  shows  alon^  the  nhore 
between,  and  we  now   found  that  the   whole  shore  to  the  north  presented  a 
narrow  strip  of  gneiss  showing  prominently  on  projecting  points,  Vjut  replaced 
by  Huronian  rocks  at  the  foot  of  the  deeper  bays.     Short  excursions  inland 
proved  that  the  green  rock  turned  up  in  every   caee  within  a  short  distance 
of  the  shore  except  at   Ells   peninsula,  where    the   granite  is  perhaps  a  mile 
wide.     iS'o   doubt  during   Lawson's   survey  this  part  of   the    field  work  was 
somewhat  rapidly  done,   and  the   gneiss  or   granite   found   on  all  the  more 
prominent  points  gave   the  impression  that -the  country  to  the  rear  jf^&a  also 
Laurentian. 

As  Mr.  Girard  had  stated  that  a  boss  of  granite  mapped  by  Lawson  near 
the  lower  end  of  Snake  bay  was  not  to  be  found,  I  decided  to  look  over  the 
ground  carefully  to  see  if  he  was  correct,  since  the  presence  or  absence  of  an 
area  of  granite  is  of  great  importance  to  a  wide  awake  prospector.  What 
ever  the  reason  for  its  name,  Snake  bay  deserves  the  title  on  account  of  its 
serpentine  course,  for  it  is  an  extraordinarily  tangled  web  of  water  even  for 
this  region.  I  w^s  anxious  to  visit  its  extreme  southern  end  in  order  to  find 
whether  Laurentian  or  Huronian  rocks  occupied  the  interior  east  of  Ells 
peninsula,  and  so  entered  a  reedy  inlet  hoping  to  be  able  to  push  in  a  quarter 
of  a  mile  and  then  portage  over  to  the  end  of  the  bay,  but  found  this  impossi- 
ble. To  reach  the  spot  that  I  was  within  a  half  mile  of,  it  was  necessary  to 
paddle  through  nearly  nine  miles  of  intricate  channels.  We  found  neither 
granite  nor  gneiss  anywhere  on  its  shores,  but  only  Huronian  rocks.  On  a 
large  triangular  island  near  the  middle  of  the  bay,  and  also  on  other  islands, 
there  is  a  singular  porphyritic  diorite  which  we  took  at  first  for  a  conglomer 
ate,  on  account  of  the  immense  white  crystals  of  felspar  embedded  in  it, 
looking  like  pebbles  of  some  foreign  material. 

Near  the  north  end  of  Ells  peninsula,  and  not  far  from  the  entrance  to 
Snake  bay,  a  location  has  been  surveyed,   D177.     The  coast  is  here  as  usual 


Snake  bay. 


D177. 
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Lar'urentian,  but  a  little  way  to  the  east  green  schist  occurs.  On  the  shore  of 
a  small  bay  an  opening  has  been  made  on  an  irregular  deposit  of  rather  good- 
looking  quartz  in  the  granite,  but  no  distinct  vein  is  to  be  seen. 

Following  another  of  Mr.  Girard's  suggestions,  we  next  made  our  way 
through  the  Sioux  narrows  into  Regina  bay,  and  then  over  our  old  route  by  Huronian 
Reed  narrows  into  the  expanded  eastern  end  of  Long  bay.  Here  we  were  j^ovg  bay. 
met  by  a  fierce  driving  rain  and  were  thus  delayed  an  hour  or  two,  almost  for 
the  first  time  in  the  summer.  There  is  some  good  soil  and  level  land  on  the 
northeast  shore  of  the  marsh  where  we  halted.  When  the  rain  ended  we 
sallied  out  into  the  stormy  bay,  where  the  strong  west  wind  made  coasting 
difficult.  At  the  east  end  of  the  bay  there  is  a  marshy  trict  near  the  mouth 
of  Dryberry  river,  which  drains  the  lake  of  the  same  name,  and  little  ro«k 
can  be  seen.  A  small  island  near  the  mouth  of  the  river  consists  of  a  rock 
quite  Laurentian  in  look,  but  in  reality  a  modified  Huronian  quartz  porphyry, 
and  the  shore  westwards  to  a  small  unna-ued  marshy  bay  is  of  much  the 
same  character.  On  this  bay  the  rock  is  sheared  porphyrite,  and  is  the  same 
for  a  quarter  of  a  mile  inland.  West  of  this  we  found  quartz  porphyry  and 
an  agglomerate  of  the  same  nature. 

To  complete  the  exasmination  we  coasted  the  shores  of  Mist  inlet,  which 
ramifies  for  three  or  four  miles  inland  and  found  near  the  mouth  quartz 
porphyry,  and  to  the  northeast  green  Huronian  schistf.  At  the  upper  end  of 
the  inlet  the  rock  is  soft,  slaty  chloritic  schist.  A  crew  of  men  were  busily 
at  work  cutting  ties  in  this  remote  little  bay,  and  the  busy  camp  with  its 
numerous  tents  and  teams  of  horses  hauling  the  tie  timber  to  shore  made  a 
complete  surprise.  They  told  us  that  a  vein  of  gold  quartz  had  been  found 
near  by,  but  we  did  not  see  any  of  the  ore.  We  found  heavy  brownish  clay 
and  a  considerable  stretch  of  good  land  at  the  head  of  the  inlet. 

The  results  of  our  work  correspond  to  Mr.  Girard's  statement,  that  Huron- 
ian slates  occur  north  of  Long  bay  and  around  Dryberry  lake.  He  states 
also  that  gold  has  been  found  between  the  two,  near  Dryberry  lake.  It  is  likely 
that  the  somewhat  Laurentian-looking  sheared  quartz  porphyry  which  lines 
the  north  shore  of  the  bay  has  been  taken  for  Laurentian  proper  during  the 
geological   survey.     When  the    mapping    was    done   there    was  no  practical  Practical  in- 

importanee  attachinq;  to  the  exact  line  of  contact  of  Laurentian  and  Huronian,  ^®^®^^  'P  . 
^  ,  determining^ 

but  now  that  the  gold  deposits  of  the  region  are  found  to  lie  almost  invariably  the  line  of 
near  the  edge  of  the  Laurentian,  or  of  masses  of  eruptive  granite,  it  be«omes 
of  great  importance  to  have  the  line  of  contact  settled  eorrectly. 

Having  completed  this  rough  survey  we  camped  over  Sunday  near  the 
mouth  of  Black  river,  on  an  Indian  reserve.  Here  the  Huronian  schists  are 
more  normal  than  farther  east.  Violent  winds  had  thrown  down  many  trees, 
especially  jack-pines,  on  a  hill  near  by,  the  thin  soil  resting  on  rock  planed 
smooth  by  glaciers  affording  only  a  poor  foothold. 

BACK     TO     RAT     PORTAGE. 

On  our  way  back  to  Rat  Pottage  a  number  of  old  locations  on  islands  were 

visited,  the  first  being   on  Bath  island,  a  few  miles  west  of  Yellow  Girl  bay.  P^th  island 
'  <='  '  •'     location. 

Here  most  work  has  been  done  upon  an  east  and  west  vein,  said  to  have  been 
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traced  some  distance  inland.  It  is  about  four  feet  wide  at  the  shaft,  which  is 
twenty  or  twenty- five  feet  deep,  and  goes  down  nearly  vertically  between 
fairly  good  walls  of  very  fissile  green  slate  or  phyllite.  The  quartz  contains 
sulphides,  and  is  said  to  carry  free  gold.  There  are  other  quartz  deposits 
irregular  in  shape,  and  mixed  with  felspathic  rock  near  by.  Two  small  build- 
ings have  been  put  up.  What  soil  there  is  seems  good,  and  we  found  plentiful 
choke-cherries  and  a  few  wild  plums. 

Professor  Willmott  visited  a  curious  band  of  carbonaceous  slate  near  the 
channel  between  Hay  and  Middle  islands,  and  obtained  specimens  of  the 
material.  He  found  two  narrow  bands  which  could  be  traced  for  fifty  feet, 
jnterbedded  with  fissile  slate.  The  carbonaceous  bands,  which  are  black, 
porous  and  smear  the  fingers,  have  been  described  by  Lawson  in  his  report 
on  the  Lake  of  the  Woods  region.  Analyses  of  specimens  from  other  points 
in  the  region  gave  in  one  case  5.773  per  cent.,  in  another  7.47  per  cent,  of 
carbonaceous  substance.  As  Lawson  suggests,  these  carbonaceous  schists 
have  no  practical  value,  though  geologically  very  interesting.^^  They  may 
be  compared  with  the  black  carbonaceous  slate  associated  with  anthraxolite 
in  Balfour  township  near  Sudbury,  which  was  found  by  Dr.  Ellis  of  the  School 
of  Science,  Toronto,  to  contain  6.8  per  cent  of  carbon. 

A  considerable  amount  of  work  has  been  done  on  location  444P,  near  the 
Middle  island  north  end  of  Middle  island.  Three  good  log  houses  have  been  put  up  and  a 
shaft  sunk,  now  full  of  water.  The  quartz  on  the  dump  is  much  mixed  with 
a  coarsely  crystalline  dolomitic  mineral,  which  weathers  brown  and  contains 
a  large  amount  of  pyrite  and  some  galena.  The  country  rock  is  a  very  fissile 
green  quartzitic  schist.  Island  K157,  a  short  distance  northwest  of  the  former 
location,  shows  irregular  gashf  s  filled  with  quartz  in  a  country  rock  some- 
what like  that  of  the  larger  island.  The  ore  is  handsome,  being  heavily 
charged  with  galena  and  zinc  blende,  but  would  probably  require  smelting. 


and  island 
K157 


Prof.  Will- 
mott returns 
home. 


On  August  25  we  returned  to  Rat  Portage,  and  Professor  Willmott,  who 
had  been  suffering  severely  from  inflamed  eyes,  aggravated  by  the  somewhat 
stormy  weather  encountered,  decided  to  close  his  field  work  and  visit  Winnipeg 
for  a  day  or  two  before  returning  to  Toronto,  Mr.  Willmott  had  proved  so 
genial  and  efficient  that  it  was  with  much  regret  I  saw  his  departure. 


WEST  SHOAL  LAKE  REGION. 

Across  Lake  ^^  Auguet  2G,  with   Patterson  as  cook  and   McDonald   as  guide,  I  set 

of  the  >yoods    q^^  £qj.  ^\^q  Western  Shoal  lake,  where  the  Mikado  mine  was  attracting  much 
to  Shoal  lake.  .  ,  ,      " 

attention.     We  were  all  three  with  our  camp  equi  ment  and  supplies  stowed 

in  one  of  the   Peterboro'  canoes,  sinking  it  so  lo        n  the  water  that  great 

care  was   necessary   not  to  swamp   while   crossing  o\,  n    stretches  of  water. 

The  weather   was  windy,  but  fortunately  the   route    clioson   by  McDonald 

among  the  islands  south  of  Rat  Portage,  through  Welcome  channel  and  nlDng 

the  narrow  island-strewn  Ptarmigan  bay,   was  usually  well  sheltered. 

i^'Geol.  Sur.  Rep.  188     p.  58  CO.  and  150  CO. 
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Wo  stopped  to  make  some  enquiries  at  the  farm  of  Mr.  James  Ander^^on    ^  pi.jne.r 

on  Corkscrew  island,  and  I  was  much    interested   in  the  old  man's  establish-  ^'^'■'"  on  Cork- 

8cr«'W  iBland. 
nient.     A  dog  and  a  cat  are  his  only  companions,  and  the  nearest  neighbor 

is  some  miles  away,  a  bachelor  like  himself.     There  is  a  considerable  acreage 

cleared  and  the  land  is  excellent,  but  the  owner  can  cultivate  only  part  of  it, 

since  the  work  is  all  done  by  hand.     Tn  his  trim  garden  we  found  potatoi^p, 

beans,  tomatoes  just  beginnint^  to  show  a  tinge  of   ripeness,   corn  in  tassels, 

and  rather  too  thrifty  looking  tobacco,  one   plant  of  the  latter   reserved  for 

seed  being  in  handsome  bloom.     Everything  looked  well  except  his  beets  and 

turnips,    which  had  suffered    from   flies.     He  finds  his   market  among   the 

prospectors  and  fishermen  on  the  lake  or  at  Rat  Portaije. 

We  stopped  also  near  the  mouth  of  Echo  bay  t(.  see  Oliver  Daunais'  loca-  ^,.       ,. 

'^^  ■^  Oliver  Daun- 

tions,  Ml 2,  13  and  14,  where   some  development  has  been  done.    A  shaft  has  ait*' lorations 

been  sunk  fifty  five  feet  on  what  seem  to  1)3  a  series  of  small  bedded  veins  in 

a  greenish  gray  porphyritic  country  rock.     There  are  also  associated  with  the 

quartz  a  quartzitic  looking   rock   and   a  band   of  felsite   schist.      The  quartz 

contains  few  sulphides,  but  is  mixed  with  a  good  deal  of  dolomite.     Jn  some 

cases   the   latter   mineral   contains  a  few  specks  of   free   gold,  and  I  have  to 

thank  Mr.    Park,    m  k.    of   Rat   Portage,  for  an   excellent   specimen   of   this 

auriferous  dolomite.     This  is  I  believe   the   only  locality  on  the  Lake   of  the 

Woods  where  gold  occurs  in  this  association.     The  general  appearance  of  the 

vein  matter  was  not  promising  however. 

Going  southwest  through  Echo  bay,  we  find  granite  at  the  portage  into 
Canoe  lake  and  along  its  shores.  Another  portage  leads  west  into  an  arm  of 
Clyde  bay,  and  here  the  contact  of  green  schist  and  granite  occurs,  many 
dikes  of  the  latter  penetrating  the  Huroniaa  rocks.  South  of  Clytif  bay  a 
narrow  entrance  leads  into  Bag  bay,  on  whose  southern  shores  the  Mikado 
mine  is  situated. 


T  H  F,     M  I  K  A  1)0     J[  I  N  K. 

The  ore  deposit  worked  in  this  mine  was  found  less   than  two  years  ago 

Mikado. 


.  i-»»-T  i?iTTi        >r»        t^       ■      t         T-»  niscovery  and 

by  an  Indian,  who  informed  Mr.  Bunn  or  the  Hudson  s  Kay  Co.  in  liat  Port-  Bale  of  th.- 


age.  Mr.  Bunn  and  Dr.  Scovill  took  up  the  location,  but  were  apparently 
somewhat  doubtful  of  its  value,  since  they  disposed  of  the  |)roperty  to  Colonel 
Engledue,  representing  an  English  company,  for  820  000.  The  place  was 
visited  by  Mr.  Burwash  and  myself  in  the  summer  of  1890,  and  we  were 
impressed  with  the  promising  character  of  the  deposit;'*  but  scarcely  any 
work  had  been  done  at  that  time,  and  our  examination  waa  on  that  account 
unsatisfactory. 

An  August  27,  189G,  I  found  a  great  change  in  aff-iira.  A  consider- 
able amount  of  clearing  had  been  done,  several  buildings  were  going  up,  and 
a  force  of  men  was  at  work  opening  up  the  deposit  Mr  Th<  o.  Breiden- 
bach,  a  graduate  of  the  P>erlin  Mining  School,  is  manajjer,  arid  (lid  nil  in  his 
power  to  assist  my  work. 

1*  Fifth  Report  Bureau  of  Mine?,  1895.  p.  60. 
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The  geology  of  the  country  about  the  mine  turns  out  to  be  somewhat 
different  from  that  given  on  the  geological  map,  the  granite  area  being  less 
extensive  towards  the  southwest  than  was  supposed.  A  narrow  strip  of 
granite  shows  near  the  mouth  of  the  Mikado  bay  on  the  west  side,  and  a 
small  tongue  of  the  same  rock  reaches  westward  across  the  vein,  but  only  a 
few  hundred  feet  from  the  south  shore  of  the  bay  green  altered  diabase  shows 
itself  and  continues  all  the  way  across  the  portage  to  Hell  Diver  bay  on  the 
south.  Some  small  outcrops  of  granite  or  felsite  are  found  in  the  Huronian 
rocks  to  the  west  of  the  mine.  The  vein  runs  north  35^  west,  and  dips  70^ 
to  75^  to  the  northeast. 

It  has  been  stated  that  the  Mikado  is  a  contact  vein  between  granite 
and  greenstone,  but  this  is  true  for  only  a  few  feet,  so  far  as  shown  by  th^ 
excavations  made  at  the  time  of  my  visit.  The  vein  turned  out  to  be  less 
regular  than  I  had  supposed  the  previous  summer.  The  work  done  by 
August  28  was  almost  entirely  within  the  granite,  the  southern  extension 
into  the  diabase  having  been  only  slightly  opened  up.  This  part  of  the  vein 
is  much  narrower  than  the  part  in  the  granite,  and  changes  its  direction. 
In  the  granite  one  finds  a  distinct  foot  wall  on  the  west  side,  but  the  vein- 
matter  seems  to  push  out  irregularly  towards  the  east,  no  defined  wall  being 
seen,  so  that  the  full  width  of  the  deposit  could  not  be  very  satisfactorily 
estimated.  Ore  carrying  free  gold  is  found  perhaps  fifteen  feet  east  of  the 
foot  wall.  The  quartz  carries  an  unusual  number  of  sulphides,  including 
pyrite,  chalcopyrite,  galena,  molybdenite  and  bismuthinite,  the  latter  mineral 
having  been  found  only  at  this  mine  in  the  Lake  of  the  Woods  district 
Fine  specimens  of  platy  gold  are  frequently  found  in  the  quartz,  and  some- 
times also  in  the  altered  granite  east  of  the  quartz  proper.  The  leaves  of 
gold  are  rather  pale  in  color,  and  seem  to  have  been  deposited  in  narrow 
cracks  and  fissures.  Native  copper  has  been  found  here  also.  The  granite 
varies  much  in  character,  some  parts  being  dark  reddish  gray  a  few  feet  from 
the  vein,  while  at  the  vein  the  rock  is  greenish  (protogine)  and  has  had 
its  felspar  largely  changed  to  quartz,  as  in  the  greisen  of  certain  tin  mining 
regions. 

At  the  time  of  my  visit  an  open  trench  was  being  cut  along  the  top 

of  the  vein,  the  intention  being  to  obtain  in  this  way  a  few  hundred  tons 

of  ore  for  treatment  at  the  Rat  Portage  reduction  works  in  order  to  test 

the  real  value  of  the  property.     If  the  test  turned  out   to  be  satisfactory, 

,^      ,  ,    a  shaft  was  to  be  sunk  vertically  on  the  hanging  wall  side  so  as  to  strike 

Development  ''  no 

work  and  mill  the   ore  at  a   convenient   distance    below   the  surface.     The  ore  was   trans- 

tf'Kt 

ported  in  flat  boats  towed  by  a  small  steamer  belonging  to  Messrs.  Whiting 
and  Kendall ;  and  during  the  earlier  part  of  the  season,  when  the  high  water 
in  the  Lake  of  the  Woods  almost  abolished  the  short  current  at  Ash  rapid? 
where  Shoal  lake  enters  the  larger  body  of  water,  there  was  no  difficulty  in 
taking  full  loads.  As  the  water  fell  towards  the  close  of  the  season  the 
work  of  transportation  became  much  slower  and  more  difficult. 

Before  I  left  Hat  l^ortage  a  first  instalment  of  the  ore  was  being  treated 
at  the  Reduction  Works  with  what  promised  to  be  very  good  results,  large- 


i 
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quantities  of  amalgam  showing  on  the  plates.  Thia  first  run  of  297  tons  of 
ore  yielded  969  ounces  of  gold,  of  the  fine  gold  value  of  814,535,  being  an 
average  of  3  2G  ounces  or  S48.94  per  ton. 

The  Mikado  property  consists  of  locations  D147,  148  and  l-^^i  and  is  rp^e  ccnirany 
owned  by  the  Mikado  Gold  Mining  Co.,  Limited,  of  which  Colonel  Engle- »"<^J '^^  l''«»>« 
due  is  president  and  Mr.  0.  MaoNiohol  .qpcrptary,  its  headquarters  being  in 
London,  England.  Twenty- seven  men  were  employed  when  1  was  there,  but 
it  was  intended,  if  the  ore  turned  out  well,  to  employ  a  larger  number,  com- 
plete the  necessary  buildings,  sink  a  shaft  to  the  depth  of  a  hundred  feet,  put 
up  a  stamp  mill  and  perhaps  also  a  plant  for  treating  the  concentrates.  Since 
then  a  st(;am  hoisting  plant  has  been  ordered  and  arrangements  made  for  put- 
ting up  the  mill. 

Mr.  Breidenbach  has  been  kind  enough  to  write  me  on  February  12 
that  he  has  crosscut  from  the  shaft  at  the  sixty-foot  level,  finding  first  a  pr*oKr«8P* 
mass  of  quartzite  containing  some  bismuthinite,  and  from  traces  up  to  $8 
worth  of  gold.  At  forty  feet  from  the  shaft  the  real  vein  was  struck.  It 
is  not  as  wide  as  at  the  surface,  and  apparently  more  refractory.  He  had 
drifted  fifteen  feet  towards  the  southeast,  and  a  few  feet  towards  the  north- 
west. The  hanging  wall  at  this  level  is  not  distinct,  quartz  penetrating  the 
country  rock  and  vice  versa,  while  the  foot  wall  is  very  smooth,  having  a 
selvage  of  dry  clay  an  inch  and  :i  half  thick.  He  states  that  they  are 
preparing  to  put  up  a  twenty-stamp  mill  with  good  concentrating  appliances, 
and  also  a  bromo  cyanide  plant  which  will   be  erected  during  the  spring. 

O  T  H  K  R     LOCATIONS     OF    THE     »  K  O  I  O  N  . 

Rounding  the  point  to  the  west  of  Mikado  bay,  as  the  portion  of  Bag 
bay  near  the  mine  may  be  called,  there  is  a  small  but  beautifully  wooded  island  r> 
on  which  Mr.  Whiting  was  at  work  clearing  and  burning  the  brush  to  expose  mine, 
a  gold  deposit  from  which  he  had  obtained  rich  specimens.     The  vein  s^^emed 
irregular,  and  cut  across  the  green   Huronian  rock  towards  the  north  end  of 
the  island.     While  we  were  there  a  boat  came  rowing  up  to  the  island  appar 
ently  intending  to  land  and  take  possession,  but  seeing  it  occupied  withdrew, 
and  later  in  the  day  we  saw  the  party  at  work  surveying  another  island  some- 
what to  the  northeast.     The  island  on  which  Mr.  Whiting  was  beginning  his 
work  has  since  turned  out  very  well  and  is,    I  believe,  now  called  the  Cornu- 
copia mine. 

Leaving  Bag  bay  I  visited  the  Monte  Cristo  location,    D158,   on  a  small  t^j,    »^  p  '  vy 
deep  inlet  of  Shoal  lake  a  mile  northeast  of  the  mouth  of  Clytie  bay.      Here  location, 
a  bedded  vein,  in  places  ten  feet  wide,   runs  east  and  west  for  at  least  five 
hundred  feet.     Scarcely  any  work  appeared  to  have  been  done  on  the  property) 
and  the  quartz  had  not  a  very  promising  look,  being  little  charged  with  iron 
oxide  or  sulphides. 


Returning  througl)  Shoal  Lake  narrows,  location  188P  was  visited.  Here 
there  is  a  large  mass  of  ([uartz  at  the  contact  of  an  eruptive  mass  of  granite 
with  greenish  gray  schist.     The  granite   is  generally  coarse  and  red,  but  is 
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cut  by  dikes  of  felsite  or  microgranite.  The  quartz  deposit,  not  a  fissure  vein, 
dips  about  80°  to  the  northwest,  the  granite  forming  the  hanging  wall. 
Mixed  with  the  quartz  there  are  some  black  schist,  a  little  pyrite  and  dolomite. 

The  western  Shoal  lake  is  a  beautiful  body  of  water,  presenting  great 
variety  of  scenery,  narrow  bays  with  rugged  shores,  multitudinous  islands  in 
its  northern  part,  and  a  wide  expanse  of  open  water  toward  the  south.  Like 
all  other  parts  of  the  Lake  of  the  Woods  region,  however,  it  lacks  perfection 
in  having  no  mountains  to  mirror  in  its  waters.  It  is  likely  that  this  hitherto 
lonely  lake,  visited  only  by  Indians  or  Scandinavians  interested  in  the 
pickerel  and  whitefish  drawn  from  its  clear  waters,  will  shortly  lose  some  of 
its  beauty,  since  a  group  of  rich  and  very  interesting  mines  are  now  being 
developed.  No  doubt  fire  will  do  its  work,  and  in  any  case  the  clearings 
about  the  mines  and  the  need  for  timber  must  injure  the  general  effect. 

We  found  Ash  rapids,  by  which  the  water  of  Shoal  lake  is  discharged 
into  the  Lake  of  the  Woods,  hardly  even  a  swift  current.  Mr.  Anderson,  the 
hermit  of  Ptarmigan  bay,  states  that  the  latter  lake  was  six  or  eight  feet 
above  its  lower  water  level  during  the  summer,  and  higher  than  he  had  ever 
seen  it  before  except  once.  Leaving  Ash  bay  our  route  was  the  same  as  on 
the  way  out,  and  need  not,  be  further  described.  Rat  Portage  was  reached  on 
the  evening  of  Saturday,  August  29. 


Scramble 
mine. 


Kxterit  of 
the  fahlband. 


RAT    PORTAGE    NEIGHBORHOOD. 

The  Scramble  mine,  on  lots  13  and  14  of  Jaffray  township,  is  easily 
reached  from  the  town,  and  although  it  was  described  last  year  by  Mr.  Blue, 
who  vitited  nearly  all  the  mines  near  the  Lake  of  the  Woods  on  which  work 
was  being  done,'^  a  few  words  here  may  not  be  amiss.  This  deposit  is  an 
excellent  example  of  a  fahlband,  though  some  quartz  is  enclosed  between  the 
lamicse  of  schist.  The  rock  is  mica  schist,  or  mica  chlorite  schist,  and  the 
vein  rock  differs  from  the  adjoining  country  mainly  in  being  heavily  impreg- 
nated with  pyrites.  As  mentioned  by  Mr.  Blue,  in  spite  of  its  unpromising 
look  a  few  ounces  of  this  schist  generally  show  a  good  tail  of  gold  in  the 
pan.  This  property  was  taken  up  by  Messrs.  Benson  and  Norman,  and  Mr. 
Herman,  who  was  good  enough  to  serve  as  guide,  states  that  it  wps  found  by 
means  of  a  divining  rod  brought  from  Sweden.  He  says  that  Mr.  Andrew 
Benson  has  located  several  other  rich  deposits  in  the  same  way,  one  of  them 
under  twenty-six  feet  of  drift  !  This  should  certainly  be  a  most  valuable 
rod. 

The  fahlband  runs  northeast  and  southwest  and  has  been  traced,  it  is 
said,  for  several  miles.  It  will  be  of  great  interest  to  see  how  this  property 
turns  out  when  developed.  If  it  proves  to  contain  gold  in  paying  quantities, 
this  band  of  pyritoua  schist,  which  is  at  some  points  twenty-seven  feet  wide, 
should  make  a  mine  of  great  importance,  for  it  is  likely  to  run  to  great 
depths. 


i'^  Fifth  Kep,  Bur.  Mines,  1895,  p.  180. 
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Mr.  J.  A    Herman  is  also  interested  in  the  Sweden  mine,  which  he  states  Sweden  mine, 
is  of  a  similar  character,  but  lies  to  the  southeast,  nearer  Rossland.    Ho  thinks 
the  latter  is  richer  in  gold,  and  certainly  a  specimen  which  he  panned  in  my 
presence  eave   very  good    results.     This    mine    has    since   been    stocked   in 
Winnij)eg. 

Mr.  Benson  was  developing  what  is  stated  to  be  an  extension  of  the  i^onninV  hen- 
Scramble  mine  some  miles  to  the  northeast  on  Black  Sturgeon  bay,  not  far  J,'°"  '^^  B'rick 
from  the  Eldiver  mine,  but  I  had  not  time  to  visit  the  place. 

While  at  Rat  Portage   the  Reduction    Works,  under   the  charge  of  Mr.  _^   . 
Ahn,    were    visited,    but  Mr.    Ahn    himself  was  absent    in   Toronto.      Ore  Works  at  Rat 
from    the  Mikado   was  being   crubhed   and  the   mill   was  working  fairly  well,     '^^  "^*'* 
though  there  was  some  dilHculty  in  saving  all  the  sulphides  with  which  the  ore 
was  highly   charged.      Aa  the  equipment  of  the  Reduction  Works  has  been 
described  in   the  last  volume  of  Reports  of   Bureau  of   Mines,  it  needs  no 
further  mention  here. "^     This  edtal)lishment  should  be  o  gr   i      assistance  in 
determining  the  value  of  properties  within  reach  of  the  Lake  of  the  Woods. 

A  little  way  from  the  mill  is  the  floating  island  which  caused  a  mild 
sensation  during  the  past  summer  at  Rat  Portage,  taking  the  place  of  the  sea  j^gianll  in  Rat 
serpent  of  seaside  watering  places.  The  island,  which  is  about  four  and  a  l^'^^tage  bay. 
half  acres  in  extent,  belonged  in  a  bay  of  Coney  island  opposite  Rat  Portage, 
but  this  year's  high  water  lifted  it  so  far  ofl[  from  its  mooringa  that  a  high 
wind  drifted  it  right  across  the  liarbor  to  the  north  shore  near  e  railway. 
Here  the  thrifty  city  fathers  had  a  boom  stretched  around  it  to  prevent 
further  wanderings.  This  movable  bit  of  real  estate  is  said  to  be  twelve  feet 
thick  in  the  middle,  but  near  the  edges  it  thins  out  to  about  a  foot.  The  sup- 
port is  of  driftwood  sup[)lied  by  the  mills,  etc.,  in  the  harbor.  On  this 
foundation  reeds  and  coarse  grass  with  some  bushes  have  taken  root,  giving 
the  expanse  quite  the  look  of  a  bit  of  damp  meadow.  At  most  points  the 
floating  power  is  scarcely  sufficient  to  support  a  man.  I  saw  another  such 
floating  island  on  Snake  bay,  an  arm  of  Whitetish  bay,  earlier  in  the  summer, 
but  it  was  of  much  smaller  dimensions. 

The  first  meeting  of  the  Ontario  Mining  Institute  at  Rat  Portage  took  Pn^arioMin- 
^  *=*  -    ,  >nR  Institu'e. 

place   on   September  8,  and   proved  on  the   whole   very  successful. 


LAKE    S  IT  P  E  R  T  0  R    REGION. 

On   the  following  day  I   began  my   return.      Two   or   three  days  were 

spent  in  and    near  Fort  William,  obtaining  some   needed    information.     A  Silver  U\et 

portion  of  the  time   was  used   in   a  visit   to   Silver   Islet,    where    thp   rear  *"^  Thunier 
*  '  cai>e. 

end  of  Thunder  cape  was  ascended, — Mr.  J.  W.  Cross,  who  is  in  charge  of 
the  Silver  Islet  plant,  going  along  as  guide.  The  succession  of  old  beaches 
is  very  distinctly  marked  on  the  route  taken  during  the  a.«cent. 


'  Report  of  Bureau  of  Minep,  1896,  pp.  187-8. 
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The  climb  to  the  summit  of  this  end  of  Thunder  cape  is  a  very  steep 
one  after  leaving  a  lower  tableland,  which  stands  about  three  hundred  feet 
above  the  lake  and  perhaps  represents  a  higher  beach.  My  aneroid  readings 
made  the  summit  at  this  end  of  the  promontory  only  nine  hundred  and  sixty 
feet  above  the  lake  ;  but  some  rounded  points  farther  west  rise  considerably 
higher. 

I  found  the  geological  structure  of  the  mountain  more  complex  than  it  is 
generally  represented. 

The  view  from  the  top  of  Thunder  cape  is  a  most  inspiring  one,  and 
well  repays  the  time  and  labor  required  for  the  climb  of  about  a  thousand 
Inspiring  ^^^t.  The  cape  and  McKay's  mountain  on  the  other  side  of  Thunder  bay 
with  their  nearly  vertically  walled  tableland  summits  make  very  impressive 
parts  of  the  scenery  in  this  magnificent  region ;  and  the  great  terraces  of 
well-rolled  stones  on  their  flanks  at  different  levels  up  to  three  hundred  or 
more  feet  above  the  present  lake  unfold  a  marvellous  story  of  greater  lakes 
than  our  present  great  ones.  I  have  to  thank  Mr.  Gross  for  showing  me  the 
best  way  of  ascending  the  mountain.  Though  past  middle  age,  he  has 
retained  the  vigor  of  a  mountain  climber.  Returning,  he  chose  a  more  direct 
route  down  a  terribly  steep  little  ravine  on  the  side  of  the  elsewhere 
unscaleable  cliflfs. 

I  had  intended  stopping  at  Pays  Plats  on  my  way  to  the  Empress  mine 
and  the  .coun-  in  order  to  visit  some  deposits  of  native  silver  near  the  railway,  and  also 
ward^"^  some  gold  veins  twenty  miles  to  the  north,  reputed  very  extensive  and  inter- 

esting ;  but  finding  that  there  was  no  guide  available  who  could  take  me  to 
the  gold  deposit  without  loss  of  time,  I  gave  up  this  expedition. 

THE    EMPRESS      MINE. 

The  Empress  mine  is  situated  about  a  mile  and  a  half  or  two  miles 
inland  from  the  northern  end  of  Jackfish  bay,  but  the  road  as  now  chosen  is 
.Jackfish  bav  ^^^^^  ^^^  and  a  half  miles  long.  From  Jackfish  station  on  the  Canadian 
Pacific  a  two-horsepower  steam  launch  runs  about  five  miles  up  the  bay,  pass- 
ing through  a  narrows  half  way  up,  where  the  water  ebbs  and  flows  strangely, 
and  at  the  end  running  a  few  hundred  yards  up  a  sluggish  creek.  The 
scenery  on  the  way  is  beautiful. 

Owing  to  the  fact  that  the  launch  was  out  of  order  I  was  detained  most 
of  the  afternoon  of  my  arrival,  but  employed  the  time  in  examining  the  fine 
Lake  terrace?,  old  beaches  on  the  shore  of  a  bay  two  or  three  miles  to  the  east.  These  ter- 
races are  almost  as  interesting  as  those  near  Port  Arthur. 

In  my  short  stay  at  the  Empress    Mr.  Peters,  who  is  superintendent  of 

the  mine  and  mill,  did  his  best  to  show  me  all  that  was  possible  in  the  time. 

I   found  that  great   changes   had   been   worked  since   my  visit  the  previous 

Development    gunQmer.     Then    only  a  little    strippinc:  had  been    done,    and    the    Messrs. 
work  at  trie  -^  rf     &»  ' 

mine.  McKellar  were  just  beginning  operations.     The  mine  had  been  worked  chielly 

as  an  open  cut  near  the  top  of  the  hill  on  which  the  veins  are  exposed. 
The  veins  are  five  in  number,  giving  a  total  width  of  about  twenty  feet  of 
quartz,     They  are  of  a  bedded  character  and  extend  possibly  for  miles,  since 
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the  quartz  has  been  traced  long  distances  with  varying'  widths,  at  some 
points  much  wider  than  where  the  mine  is  located.  Several  locations  have 
been  taken  up  on  extensions  of  the  Empress  vein. 

Mr.  Peters  told  me  that  five  miners  could  keep  the  mill  going  at  that 
time,  but  it  was  evident  that  the  mine  could  not  much  longer  be  worked  as 
an  open  cut. 

The  mill  I  found  to  be  the  most  complete  in  operation  in  Ontario  up  to 
that  time.  It  is  a  ten  stamp  mill  from  Fraser  and  Chalmers,  with  Brown 
hydraulic  sizers  giving  pulp  of  three  grades  of  fineness,  eighty,  sixty  and 
forty  mesh  respectively,  going  to  three  separate  vanners.  Mr.  Peters  states 
that  sixty  five  to  seventy  per  cent,  of  the  sfold  is  free  milling,  and  that  the  ^  ^*'"' '•".''/■ 
concentrates  vary  in  amount  from  one  ton  in  ten  of  ore  to  one  in  fifteen. 
The  sulphides  contain  much  copper  pyrites  and  some  galena.  A  little  native 
copper  occurp,  as  in  some  mines  on  the  Like  of  the  Woods.  The  mill  treats 
about  thirty  tons  of  ore  per  day.  The  ore  is  not  high  in  gold,  but  is  worked 
with  surprisingly  little  expense,  and  everything  is  arranged  very  conveniently. 
Water  is  obtained  from  small  lakes  on  the  hill  above  the  mill  with  a  head 
sufficient  to  give  ninety-eight  j)0unds  pressure  for  mill  and  fire  purposes. 
The  ore  is  transported  to  the  mill  by  a  short  gravity  tramway,  home-made 
wooden  cars  doing  the  work. 

Since   my  visit  the  Empress   has  been   turned  into  a  fctock  company  in 

order  to  raise  sufficient   capital  to   work  the   property   by  regular   mining,  a 

tunnel  being  driven  into  the  hill  at  a  level  a  hundred  and  forty  to  two  hun- 

<lred  feet  below  the  present  open   workings.     It  is  expected  that  this  tunnel 

will  reach  ore  after  running  about  two  hundred  feet,  and  to  out  all  the  veins  K('iM)rtof  pro- 

will  require  to  bs  four  hundred  and  twenty  five  feet  long.     The  mouth  of  the  K'"!"'^'  *^  ^''*' 

,  .  .         .      mine, 

tunnel  is  high  enough  to  run  the  ore  directly  to  the  mill  without  elevating  it, 

and  as  long  as  the  mine  can  be  worked  from  this  level  no  pumping  nor  hoist- 
ing plant  will  be  necessary,  thus  keeping  mine  expenses  at  a  minimum. 

Mr.  J.  T.  Home,  general  manager  of  the  company,  has  informed  me, 
under  date  January  7,  1897,  that  the  tunnel  was  then  about  two  hundred 
feet  in,  and  that  ore  would  probably  be  struck  in  about  fifty  feet,  when  the 
mill,  which  had  recently  been  shut  down,  would  start  again.  Since  then  it 
has  been  reported  in  the  papers  that  quartz  had  been  reached  in  the  tunnel 
in  satisfactory  amounts. 

PLIISTOCKNK     nKFOSITS     AT     PENINSLLA. 

A  day  was  spent  in  the  neighborhood  of  Peninsula  on  the  north  shore  of 
lake  Superior,  examining  the  Pleistocene  de|)08its  at  the  railway  gravel  pit  a 
few  miles  to  the  east  of  the  station.     1  had   the  good  fortune  to  fall  in  with  g^ujie,  jn  a 
a  congenial  companion,  Mr.  Miller  of  the  Smithsonian  Institution,  the  well-  gravel  pit. 
known  mammalogist,   who  had  spent  the  summer  trapi>ing  the  smaller  mam- 
mals, mice,  voles,  etc.,  along  the  north  shore  of  the  lake. 

The  gravel  pit  shows  an  immense  face,  where  the  steam  shovel  hae 
been  loading  cars,  su22estin2  in  its  rough  strati tication  of  sand  and  gravel 
the  arrangement  found  in    kames.     It  is  probable   however  that  these  beds 
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Lake  terraces,  were  formed  at  the  mouth  of  a  river  in   glacial  lake   Warren.     The  highest 
terrace  which  we  measured  rises  378  feet  above  the  lake,  the  general  surface 
of  the  gravel  region  rising  at  one  point   twenty  or  thirty  feet  higher.     Aa 
these  terraces  have  not  been   measured  and  described  by  Lawson,  it  may  not 
be  amiss  to  give  the  results  of  my  aneroid  readings. 

Highest  point 409  feet  above  the  lake. 

Highest  terrace 378 

Terrace    357 

1.30 

85 

67 

45 

The  level  of  lake  Superior  may  be  taken  at  about  600  feet  above  the 
sea.  The  lower  terraces  are  well  formed  storm  beaches  ;  the  two  highest 
ones  do  not  show  wave   action. 

A  very  interesting  point  was  the  discovery  of  two  immense  kettle  holes 
Kettle  holes,  qj^  ^.jjg  edges  of  which  the  gravel  pit  was  beginning  to  encroach.  One  of 
the  kettles  had  been  somewhat  breached  by  the  lake  before  the  railroad 
was  built.  The  first  kettle  visited  we  estimated  to  be  150  yards  long  by 
75  wide,  the  longest  diameter  lying  east  and  west  Its  walls  have  a  uni- 
form slope,  the  bottom  being  225  feet  above  the  lake,  so  that  from  the 
highest  part  of  the  rim  the  kettle  has  a  depth  of  about  180  feet.  The  bottom 
is  dry,  no  doubt  because  of  the  good  drainage  afforded  by  its  walls  of 
sand  and  gravel.  Another  kettle  a  short  distance  to  the  west  is  about 
a  third  of  a  mile  in  longest  diameter,  but  less  regularly  shaped  and  shal- 
lower, its  bottom  being  260  feet  above  the  lake.  It  seems  likely  that 
grounded  icebergs  on  the  shore  of  lake  Warren  have  caused  these  kettles, 

and  their  pro-  the  sand  and  gravel  being  deposited    round    them,    leaving    cavities  when 
bable  origin.       ,       .  ,      ,       rr.,  •     •       ,-      ^  ,  , 

the  ice  melted.      Ihis  implies  of    course    that    the  water  was  cold  enough 

to  allow  an  iceberg  to  remain  unmelted  while  a  hundred  and  eighty  feet 
of  sand  and  gravel  were  being  laid  down.  Glacial  streams  may  have  fur- 
nished the  materials  rapidly,  the  ice  front  being  not  far  off. 

Professor  Lawson  mentions  a  number  of  small  kettle  holes  in  a  terrace 
of  stratified  sand  at  McKenzie  Station,  fourteen  miles  east  of  Pore  Arthur, 
and  hesitates  as  to  their  cause,  but  queries  whether  the  ice  masses  may  not 
have  been  embedded  in  the  deposit,  remaining  there  until  the  terrace  was  cut 
before  the  climate  became  warm  enough  to  thaw  them  and  allow  the  enclosing 
materials  to  collapse.  ^^ 

Mr.   Miller  set  a  number  cf  traps   in  the  boggy  ground  between  the 

rj,        .  station  of  Peninsula  and  the  harbor,  on  the  runways  of  mice,  and  at  other 

small  mam-      likely  points,  and   secured  a   very  fair  bag   of   mice   and  moles  on  his  next 

morning's  round.     The  results  of  his  summer's  trapping  on  the  north  shore  of 

lake  Superior,  combined  with  the  sub-arctic  character  of  many  of  the  plants, 

have  suggested  to  him  that  there  is  an  island-like  area  of  cold  climate  north 

SuggpHtions  of  ^^  ^^'^^    Superior,  perhaps  accounted  for  by  the  chill  water  of  the  great  lake. 

a  Hub-arctic      White  River,  not  far  to  the  oast,  has  the  coldest  weather  reported  from  any 
cliinate  on  the  •  /.  .  .  . 

north  Hhore.      station  of  our  Meteorological  service,  thus  bearing  out  the  other  evidence. 

I''  Geol.  Nat.  Hist,  Sur.  Minn.,  20th  An.  Rep.  1893,  p.  264  5. 


Sultana  Mine  in  l>'.l*J.     Canning'  fur  ^ulJ. 


SulUiKi  Mine  in  ISJO.      \  itw  in  the  fourth  level,  300  ft. 


Siil:ai»:i  Miiio.     Amaliramators  cloaninir  i)late8. 


Sultana  Mine.     Chlorination  plant 


Sulliiiui  Mine.     Cliti»riiiatiun  plant. 


SuUiina  Mine.      \  ievv  ..t  (uriiat.es.  chloriiiation  plant. 


Sluici'  at  thi-  Swede  l'.<>.\i"  i>lactr  niin»\  r|>|>ei  .Miitiitt'U  lake. 


The  ilill  at  Triumph  Gold  Mine. 
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My  own  observations  show  that  at  Lac  Seul,  a  degree  and  a  half  farther 
north,  and  five  or  six  hundred  feet  higher  above  sea  level,  wild  fruits  ripen 
more  than  a  month  earlier  than  on  the  north  shore  of    lake  Superior.^**     This  with 
lake   is   however  considerably  west  of  Superior.     It  would  be  of  interest  to 
find  what  the  climatic  conditions  are  due  north  of  lake  Superior. 

During  railway  construction  times  Peninsula  with  its  large  and  well 
protected  harbor  was  an  important  port,  and  since  those  days  it  has  been 
made  use  of  to  a  slight  extent  by  fishermen.  At  present  the  row  of  houses 
along  the  east  shore  of  the  harbor  is  almost  wholly  doserted. 

A  considerable  amount  of  a  coarse  grained  reddish  brown  to  dark  violet 
colored  rock  has  been  quarried  at  various  points  on  the  shore  and  near  the 
railway,  and  used  for  construction  along  the  railway.  It  splits  into  blocks  of 
large  dimensions,  and  is  a  handsome,  if  rather  somber,  stone  that  could  be  BuiUlinj^ 
shipped  inexpensively  to  any  point  on  the  lakes.  The  rock  has  the  aspect  of 
a  very  coarse-grained  diabase,  but  appears  to  bo  really  an  augite  syenite, 
though  time  has  not  been  available  for  its  satisfactory  study. 


RESULTS    OF    THE    SUMMER'S    WORK. 

In  general  one  may  say  that  during  the  year  gold  has  been  found  more 
and  more  widely  in  our  region,  though  rarely  at  aiiy  great  distance  from  the 
contact  of  Huronian  and  Laurentian.  Not  only  is  the  known  auriferous  area 
extending,  but  new  discoveries  are  being  made  in  some  comparatively  old  ^-r*'*'"^'"?  the 
portions  of  the  district,  e.g.,  near  Rat  Portage.  The  number  of  points  where  goldUnd. 
free  gold  has  been  discovered  now  reaches  well  up  into  the  hundreds,  perhaps 
into  the  thousands,  and  there  is  no  reason  to  supi)Ose  that  even  the  V)est 
known  portion  of  the  region  has  been  completely  explored. 

Practically  all  the  ores  found  are  largely  free  nulling,  and  none  of  them 
are  very  refractory,  though  the  rich  and  interesting  Mikado  mine  shows  a 
largo  amount  of  sulphides,  and  the  ore  may  prove  somewhat  refractory  in 
depth.  We  have  no  arsanide  gold  ores  in  Ontario  except  in  one  narrow  band  character  n{^ 
near  Marmora,  and  even  those  ores  will,  it  is  hoped,  be  treated  successfully  the  gold  ore«. 
by  the  bromo-cyanide  process.  Though  on  the  average  the  sulphidod  carry 
less  than  25  per  cent,  of  the  gold  contents  of  our  ores,  severnl  mining 
companies  are  putting  up  chlorination  plants  f  jr  the  treatment  of  conceD- 
trates,  and  one  such  plant,  that  of  the  Sultana,  is  working  successfully. 

One  mineral  new  for  the  Province  has  turned  up  at  the  Mikado  mine, 
bismuthinite,  the  sulphide  of   bismuth  ;  the  only  other  mineralogical  point  of  ^jj^  nati'vj  * 
importance  noted  during  the  year  is  the  finding  of  scales  of  native  copper  in  copj>er  in  gol<> 
the  '(uartz  of  many  of  our  gold  mines  :  probably  the  processes  which  deposited 
the  gold  also  set  free  the  copper. 

8  B.M. 


114 


Mines  pro- 
'ducing  gold. 


Prospects  of 
igold  mining 
are  steadily 
.brightening. 


We  have  still  only  one  large  producer  of  gold,  the  famous  Sultana,  whose 
prospects  have  immensely  improved  within  the  past  year  ;  but  several  others 
have  begun  to  produce,  and  at  least  four  or  five  may  be  expected  to  reach  a 
dividend  paying  basis  within  the  coming  year. 

No  doubt  a  large  majority  of  the  locations  taken  up  will  prove  of  little 
or  no  value,  and  many  disappointments  will  result,  as  in  all  other  gold 
regions,  but  there  is  every  reason  to  think  that  in  the  aggregate  a  great  many 
paying  mines  will  be  developed  in  our  wide  goldfield  within  the  next  few 
years.  What  the  ultimate  development  will  reach  it  would  be  rash  to  prog- 
nosticate at  present,  for  in  reality  the  surface  has  only  been  scratched ;  but 
the  prospects  have  steadily  brightened  during  the  past  three  years,  and  if  no 
setback  occurs  such  as  over-booming  with  a  consequent  reaction,  Ontario 
seems  likely  to  take  its  place  before  long  amoDg  the  important  gold  producing 
countries  of  the  world. 

Any  doubts  as  to  the  extent  and  permanence  of  at  least  a  portion  of  our 
gold  deposits  have  been  completely  dispelled  by  the  results  of  the  past  year's 
development. 


:Summing  up 
^ur  knowledge 
of  the  geology 
x)f  Ontario's 
gold  area. 


Lawson's  gen- 
-eral  principles 
of  Lake  of  the 
Woods  and 
Rainy  lake 
regions. 


Laurentian 
and  Huronian 
focks . 


STRUCTURAL  GEOLOGY  OF  THE  GOLD  AREA. 

The  gold  area  of  Ontario  is  of  an  almost  unique  kind.  In  many  respects 
no  other  gold  region  can  be  con: pared  directly  with  it,  and  the  laws  governing 
its  auriferous  deposits  should  be  worked  out  for  themselves.  On  this  account 
it  will  be  useful  to  sum  up  our  present  knowledge  of  -its  geology.  There  is 
perhaps  no  other  large  gold  region  confined  to  rocks  of  so  ancient  an  age  as 
the  Archaean  ;  and  somethiDg  should  therefore  be  said  as  to  the  arrangement 
of  these  rocks.  In  general  the  excellent  work  of  Dr.  Andrew  C.  Lawson, 
formerly  of  the  Canadian  Gaological  Survey,  now  of  California  University, 
may  be  accepted  as  laying  the  foundation  of  our  knowledge  both  of  the  Lake 
of  the  Woods  and  the  Rainy  Lake  districts.  The  general  principles  worked 
out  by  him  for  these  parts  of  the  region  are  found  to  apply  also  to  the  Seine 
river,  Manitou  and  other  more  recently  discovered  districts. 

As  explained  and  mapped  by  Lawson,  the  region  consists  of  Laurentian 
and  Huronian  rocks,  the  term  Laurentian  being  used  in  a  petrographical,  not 
historical  sense,  and  the  probable  Huronian  being  called  Keewatin.  A  group 
of  more  or  less  modified  sedimentary  rocks,  consisting  of  sandstones,  mica 
schists  and  gneisses,  Lawson  names  Couchiching  and  places  beneath  the 
Huronian  ;  but  as  they  are  seldom  or  never  gold  bearing  they  require  no 
further  mention  here. 

As  a  usual  thing  the  so-called  Laurentian  rocks,  consisting  chiefly  of 
granite,  granite  gneiss  and  syenite  gneiss,  form  rounded  areas  half  a  mile  to 
a  number  of  miles  in  width  ;  and  enclosing  them  are  great  meshes  of  Kee 
watin  (Huronian  ^^hists  and  eruptives,  generally  green  in  color  and  basic  in 
character,  but  sometimes  pale  and  siliceous.  Lawson  has  proved  that  tlu 
granitoid  rocks   push  up  as  eruptive  masses  through  the  schists,    nipping  n 
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tbe  latter  as  synclinal  folds  with  bedding  having  a  steep  dip  away  from  the 
Laurentian.  The  Huronian  rocks,  are  chiefly  eruptive  Hows  and  nietamor-  *''^"P^'v«"- 
phosed  volcanic  ashes,  but  sometimes  water-worn  conglomerates.  At  the 
junction  of  Laurentian  and  Huronian  there  is  generally  a  strip  of  greatly  dis- 
turbed territory  where  the  granite  or  gneiss  has  Hoated  off  small  or  large 
blocks  of  the  green  rocks,  or  has  pushed  dikes  of  granite  orfelsite  into  fissures 
of  the  Huronian.  Eruptive  bosses  of  a  later  granite  in  many  places  penetrate 
both  Laurentian  and  Huronian,  and  likewise  send  dikes  into  the  adjoining 
rock. 

This  brief  outline  of  the  Archujan  geology  of  the  region  will  perhaps  be  „ 

.  ,.  T-  -ji-i      J'-vidence  of 

sufficient  as   a   groundwork   in  our  present  subject.     It  is  evident  from  the  f^reat  di*turb- 

sketch  just  given  that  the  region  was  one  of  great  disturbance  during  Arcbu'in  '^rTh'^in 

times,    mountain  building,  earthquakes  and  volcanic  eruptions  having  been  time*, 

active,  not  alone  in  causing  the  general  geological  relationships  which  we  now 

find,  but  also  in'opening  up  innumerable  fissures  to  be  filled  with  quartz  and 

other   minerals   by  circulating  heated   waters,  thus  forming  the   present  ore 

deposits. 

At  a  much  later  age  the  region,  mountainous  at  the  close  of  the  Arch;ean,  ^^^  ^^  subsc- 
was  worn  down  to  an  approximate  plain,  disclosing  on  an  ice-smoothed  surface  'i"ent  d.nu- 
the  complicated   arrangement  of  rocks   and  veins  now   so  interesting  to  the 
geologist  and  prospector. 

A  more  complete  description  of  the  geology  may  be  found  in  the  reports 
of  the  Geological  Survey  of  Canada  and  in  previous  reports  of  the  Bureau  of 
Mines.^^ 

CLASSIFICATION      OF      THK      QOLI)      DEPOSITS. 

Th'ire  is  a  good  deal  of  variety  in   the  gold  deposits  of  the  Province,  so  Variety  in  the 
that  it  will  be  desirable  to  discuss  them  under  some  regular  classification,  such  '**^po'<itH. 
as  the  following  : 

1.  True  Fissure  Veins. 

a.  in  Granite  and  Gneiae. 

b.  in  Huronian  Massive  or  Schistose  rocks. 

2.  Bedded,  Lenticular  or  Segregated  veins. 

a.  in  Gneissoid  rockp. 
6.  in  H\ironian  Schists. 

3.  Contact  Deposits  between  (I ranite  Or  Gneiss  and  Huronian  rocks. 

4.  Fahlbands  in  Uuroniaa  Schists. 

5.  Dikes  of  Porphyry  or  Felsite  with  associated  cjuartz.  mainly  in  Huronian  rocks. 

6.  Eniptive  masses. 

7.  Placer  deposits  of  Pleistocene  ago. 

1.      TRUE      F  I  8  a  D  R  K      VEINS. 


occur- 


True  fissure  veins  are  moat   commonly  found   in  the  areas  of   eruptive  Th.ir  «> 
granite  and  form  important  gold  deposits  in  many  cases,  having  a  continuity  ""I'^ce  m  mas- 
and   uniformity  not    usually   found  in  the    other   typos.     The   best     known  the  Shoal  Uk<) 
examples  are  those  of  Shoal    lake  on   Seine    river,  where  an  area  of  coarse  rr^on,^'^*''^ 

19  Lake  of  the  Woods,  A.  C.   Lawson.     Geol.  Sur.  Can.,  1886,  Part  CC.     Rainy  Lake 

Region,  1887,  part  F.     Fourth  Rep.  Bur.  Mines.  1894,  p.  45,  etc. 
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graaite  six  miles  in  length  by  one  or  two  in  breadth  contains  scores  and  per- 
haps hundi-eds  of  well  defined  veins  running  in  various  directions.  The 
granite  is  of  the  green  "  protogine  "  variety,  a  very  siliceous  plagioclase  or 
soda  granite  in  which  there  is  much  sericite,  and  it  pushes  up  through  Huron- 
ian  rocks  that  had  been  greatly  disturbed  in  ages  long  previous  to  the  erup- 
tion. On  the  southeast  side  of  the  granite  there  is  a  schist  conglomerate 
containing  boulders  of  a  variety  of  rocks  ;  on  the  northwest  an  area  of  white 
anorthosite,  generally  called  gabbro.  To  the  north  green  schist  and  diabase 
(trap)  are  found. 

It  is  in  this  small  area,  discovered  only  about  three  years  aa[0,  that  the 
rich  veins  of  the  Foley,  Ferguson,  Lucky  Coon  and  other  mines  are  now 
being  developed,  and  it  is  probable  that  another  year  will  see  a  respectable 
output  of  gold  from  at  least  two  of  this  group  of  mines.  The  veins  may  be 
expecteu  to  go  to  great  depths,  though  at  piesent  the  deepest  shaft  is  down, 
not  much  more  than  two  hundred  feet, 
in  the  Sawbill  "^^^  SawbiU  mine  on  the  lake  of  the  same  name,  the  Hawk  bay  mine, 

lake  and  and  other  locations  in  the  upper  Seine  river  region  are  illustrations  of  similar  ore 

Harold  lake      j  .  .  . 

regioDs,  deposits,  but  in  rock   that  has  a  gneissoid  look  and  seems   to  belong  to  the 

older  group  generally  classed  as  Laurentian ;  while  some  veins  of  the  Harold 

lake  mine  are  in  greenish  eruptive  granite. 

In  part  the  main  vein  of  the  Regina  mine  on  the  Lake  of  the  Woods 

o?thrWod    should  be  classed   here,  since  it  starts  in  altered  granite;  but  it  soon  passes 

region.  into  green  altered   diabase  of  the  Huronian.     The  rich  vein  of  the  Mikado 

has  the  same  association,  starting  in  the  granite  but  running  into  altered 

diabase. 

The  Ophir    vein   on  Sultana  island,  from  which  such  showy  specimens 

were  obtained  a  few  years  ago,  is  in  porphyritio  gneiss,  and  the  Crown  reef 

of  the  Sultana  cuts  the  edge  of  the  same  area  of  gneiss. 

Fissure  veins  True  fissure  viens  are  much  less  common  in,  the  Huronian  schists  than 

^'h^f^'^^"         in  the  granitoid  rocks,  as  might  be  expected  from  their  structure,  which  parts 

much  more  easily  between  the   layers  of  schist  than  across  them.       Good 

examples  are  however   to  be  found  on  the  Crawford  property,  HP301,  north 

of    lake  Manitou,  where  a  well  defined  fissure   vein   three  or  four  feet  wide 

may  be  traced  for  a  quarter  of  a  mile  or  more  across  the  strike  of  the  schistose 

country   rock,  and  a  somewhat  narrower  one  for  a  still  greater  distance. 

Many  of  the  fissure  veins  in  the  Huronian  schists  are  narrow  and  very 

crooked   and  irregular,   and  they   are   often  associated   with  larger    bedded 

veins.     In  that  case  the   narrow   cross   veins  are   generally  much  richer  than 

the  others.     Examples  of  true  fissure  veins  in  talc  schist,  small  but  very  rich, 

are  to  be  found  on  J013,    north  of    Seine  river,  a  few  miles  east  of  Shoal 

lake. 

2.      B  K  I)  I )  K  1)     O  11     L  K  N  T  I  0  U  L  A  II     VEINS. 

Occurrence  of  ^^^  next  variety  of  ore  deposit^*,  variously  called  bedded,  lenticular  or 

beddfid  veinB    segregated   veins,  belongs  especially   to  schistose  rocks,   just   as   true   fissure 
rocks.  veins  are  chiefiy   confined  to   massive   rocks.     Bedded  veins  are  interpolated 
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between  the  schistp,  and  run  parallel  with  their  strike  They  are  genernllv 
lenticular  in  shajie,  and  when  a  lens  runs  out  another  ofien  replaces  it  a  little 
to  one  side.  Frequently  several  layers  of  schist  are  more  or  less  parted, 
bands  of  quartz  of  varying  thickness  filling  the  spaces  between,  when  the  ore 
body  may  have  quite  ill  defined  limits ;  but  in  many  cases  the  lenses  have 
tolerably  definite  walls,  though  soldoin  so  distinct  as  in  the  case  of  true  fissure 
veins.  Bedded  veins  are  sometimes  however  very  like  fissure  veins,  and  the 
two  kinds  are  not  to  be  looked  upon  as  totally  different  in  character,  since 
both  must  have  been  at  one  time  open  fissures  through  which  water 
circulated  But  they  are  not  usually  so  continuous  horizontally  and 
vertically  as  true  fissure  veins,  and  the  quartz  is  more  often  quartzitic  in  look 
than  in  the  other  class. 

The  most  interesting  example  of  lenticular   veins  in  our  region  is  found  Anintt^restinj? 
at    the  Sultana    mine,  where    a    lens  of    considerable  width  was  traced  along  pxa»»p'»^atthe 

.,  ,,.  Suit  :ir.:i  mine 

shore   for   eighteen    hundred    feet,    the    country    rock    being    a    gray    schist  of  a  l>edde«l 
probably  formed  by  the  shearing  of  a  mass  of  porphyritic  gneiss  as  it  pushe<l  ^ntian    *" 
up  through  Huronian  rocks,  the  latter  now  largely  removed.     When  the  upper  8'»ei«H. 
lens  was  about  worked  out  Mr.  Caldwell  was  so  fortunate  as  to  strike*  another 
very  much  larger  body  of  quartz,  hundreds  of  feet  long  and  at  some  points 
forty  feet  across,  with  a  little   schist   included      This   immens"  and  rich  ore 
body  is  probably  a  second,  lower  lens,  though  work  enough  has  not  yet  been 
done  to  make  its  form  certain.     The  ore  here  is  of  the  quartzitic  type. 

I  am  not  aware  of  any  other  bedded  vein  in  Laurentian  gneiss  on  which 
mining  has  been  done,  but  veins  of  this  description  in  Huronian  rocks  are  by 
all  means  the  commonest  form  of  gold  deposit  in  Ontario.  They  vary  greatly 
in  size,  shape  and  importance.  Often  one  finds  a  great  number  of  small  ,^the  Huron- 
crumpled  stringers  of  (juartz  with  schist  between,  the  whole  uniting  at  some  ••"  rockn. 
point  perhaps  to  larger  quartz  masses,  but  without  any  well  marked  walls 
An  example  of  the  kind  is  to  be  seen  in  the  well  known  Little  America  mine, 
on  a  small  island  just  south  of  the  border  in  Minnesota.  In  other  cases  there 
are  well  defined  bands  of  quartz  with  fairly  good  walls,  and  traceable  even  for 
miles.  The  Empress  mine,  near  Jackfish  bay,  and  the  other  locations  on  the 
same  vein  furnish  a  good  illustration  of  this,  and  the  once  famous  Huronian 
mine  in  Moss  township  is  apparently  on  a  similar  vein.  Many  more  or  less 
promising  ore  deposits  in  the  Little  Turtle  and  Manitou  regions  have  also  the 
same  character,  some  of  them  containing  exceedingly  rich  quartz,  though  up 
to  the  present  none  of  them  have  been  sufiiciently  worked  to  show  their  true 
value ;  and  the  same  may  be  said  ot  many  bedded  veins  on  or  near  the  Lake 
of  the  Woods. 

Besides  vein-like  or  lenticular  ore  bodies,  quite  irregular  masses  of  quartz 
occur  in  both  Laurentian  and  Huronian,  ani   a   number  of  them  have  been 
proved  to   carry  gold.     We  may    include  them  however  with   bedded   veins 
with  which  they  are  frequently  assci  iated. 
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3.    CONTACT    DEPOSITS. 

Contact  deposits,  extensive  and  valuable  in  some  mining  regions,  are 
comparatively  infrequent  in  ours,  and  none  thus  far  found  have  proved  valu- 
able as  mines.  There  is  an  interesting  occurrence  of  the  sort  on  Shoal  lake 
narrows,  location  188P,  where  a  large  mass  of  quartz  with  pyrite  and  dolo- 
mite is  interposed  between  a  boss  of  coarse  red  granite  and  greenish  gray 
Huronian  schist.  A  very  little  work  has  been  done  here,  not  enough  how- 
ever to  give  much  idea  of  the  value  of  the  property. 

The  Mikado  and  Regina  veins  are  sometimes  spoken  of  as  contact 
deposits  ;  but  they  cannot  properly  be  so  classed,  since  the  vein  does  not  lie 
to  any  appreciable  extent  between  granite  and  Huronian  rocks,  but  in  each 
case  cuts  across  the  contact,  being  enclosed  at  one  end  in  granite  and  at  the 
other  in  diabase,  both  being  more  or  less  regular  fissure  veins. 

All  the  varieties  of  ore  bodies  thus  far  mentioned  have  the  same  essen- 
tial character,  having  been  deposited  by  circulating  water  in  fissures  or 
cavities. 

4.    F  A  H  LB  ANDS. 

Fahlbands,  or  bands  of  schist  impregnated  with  pyrite  and  other  sul- 
phides, are  not  infrequent  in  the  Huronian  rocks  of  Ontario,  and  in  some 
cases  they  have  been  proved  to  be  auriferoup.  Frequently  some  quartz  is 
embedded  between  the  pyritous  schists,  forming  a  connecting  link  with  cer- 
tain bedded  veins. 

The  best  known  of   these  deposits   is   one   near   Rossland,  north  of  the 
Canadian  Pacific  at  Rat  Portage.    This  runs  northeast  and  southwest,  includ- 
ing the  Scramble,  Benson  and  other  locations,  is  twenty-seven  feet   wide  in 
places  and,  it  is  stated,  has  been  traced  several  miks.     The  gold  carried  i& 
very  fine,  and  is  easily  shown  by  panning. 

Fahlbands  occur  also  in  the  Manitou  and  Little  Turtle  regions,  and  at 
some  points  are  rich  in  gold.  Up  to  the  present  however  no  such  deposit 
has  been  worked  sufiiciently  to  prove  it  a  valuable  mine,  but  it  is  very 
likely  that  some  of  them  will  be  thoroughly  tested  next  summer.  They  are 
often  large  enough  to  be  of  great  importance  if  they  carry  even  $3  or  |4  per 
ton  of  free  milling  gold. 


Frequent 
occurrence 
near  contacts 
of  granite  or 
gneiss  with 
Huronian 
rocks. 


5.    DIKES    OF     PORPHYRY    OR    FELSITE. 

Wherever  granite  or  gneiss  comes  in  contact  with  Huronian  rocks  in 
western  Ontario  it  is  customary  to  find  dikes  of  a  finer  grained,  porphyritic 
kind  penetrating  the  schists,  and  sometimes  also  the  granitic  rock  itself.  In 
many  cases  these  dikes  are  largely  penetrated  with  seams  and  stringers  of 
quartz,  or  have  irregular  masses  of  quartz  between  them  and  the  country 
rock.  The  fissures  now  filled  with  quartz  may  have  arisen  from  shrinkage 
of  the  dike  rock  while  cooling,  or  the  dike  may  have  formed  a  line  of  weak 
ness  along  which  later  fissures  were  made.  The  quartz  thus  assooiated  with 
felsite  or  porphyry  often  carries  gold.  Examples  of  this  are  found  near  Rat 
Portage,  at  Oamp  bay  and  on  the  Manitou.     Sometimes  the  dike  rock  itaelt 
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shows  colors  on  panning.  Many  locations  have  been  taken  up  on  dikes,  but 
it  ftili  remains  to  be  seen  whether  they  will  form  workable  deposits  on  any 
large  scale. 

0.    K  K  U  P  T  I  V  E     M  A  8  8  K  S . 

Very  few  eruptive  bosseH  or  masses  have   been   shown  to  carry  gold  in  'pjjp  Xrfftd 
our  region,  though  in  other  countries  they  occasionally  form  valuable  mines.  ^V^'  "'""  *" 

',..,,,.  illuNtrati..M   of 

The  Treadwell  mine  in  Alaska,  for  instance,  works  a  mass  of  greatly  meta-  a  k'oM  U'^ring 
morphosed  granite  and  makes  an  excellent  profit  on  rock  averaging  probably  •'•""i^'' *'*'"**•' 
less  than  $3  per  ton.  The  only  locations  of  the  kind  in  Ontario,  so  far  as 
I  am  aware,  are  on  Round  lake  near  the  Huronian  mine.  Here  a  con- 
siderably altered  quartz  porphyry  contains  iron  and  copper  pyrities,  a  little 
fluor  spar  and  other  minerals,  and  has  been  found  by  Mr.  Hille  to  ansay 
from  nothing  up  to  $7  per  ton.  There  are  great  possibilities  in  so  vast 
a  mass  of  gold-bearing  rock,  even  if  it  should  run  very  low  in  gold  ;  but 
it  has  yet  to  be  shown  that  any  such  rock  mass  will  form  a  workable  mine 
in  Ontario. 

7.    1'  L  A  C  KB    DEPOSITS. 

Owing  to  the  scouring  effect  of  the  glaciers  of  the  Ice  Age  it  is  prob-  (^'J^^,gp  ^f  t^ei 

able  that  no  extensive  placers  will  be  found  in  Ontario,  though  a  few  local  ones  rarity  in 

^   .  .  .  Ontario, 

representing  the  postglacial  wear  and  tear  of  rich  veins  may  turn  out  to  have  a 

limited  value.      The  only  one  which    has  been  at  all   worked  is  that  of  the 

•'Swede  Boys,"  near  the  south  end  of  Upper  ^Nlanitou.      Here  there  is  no 

water-worn  gravel,  but  only  swamp  mud  with  angular  fragments  of  schist  and 

quartz  from    the  adjoining  weathered  hillside.      This  was  worked  for  only  a 

short  time  with  moat  primitive  appliances  and  yielded,  it  is  said,  only  a  few 

dollars  worth  of  gold. 


GKNKRAL   OB^^KHVATIONS, 


It  was  generally  held  some  years  ago  that  gold  and  other  metals  were  to     . . 
be  looked  for  in  Ontario   only  in  the    Huronian,   the   Laurentian  being  con- the  occurenc*- 
sidfred   barren.      During    the  last   three    years   however   the    views   of  both  unilrrjfoinpl 
geoogists  and  prospfctors  have  been  chnnging.      It  has  been  found  that  some  chanj^e. 
of  tie  most  promising  gold  deposits  occur  either  in  granite,  as  at  Shoal  lake, 
or  ii  gneiss,    as  on  Sultana  island  ;  and  further   that  both  in  granitoid   rocks 
and  ':he  green  Huronian  schists  the  best  veins  or  other  ore  deposits  occur  at  ^,    , 

•  #  1  A        /?  1_  •  I.    1  J  ^"^  "^•^    fc^^^ 

or  ne»r  the  contact  of  the  two   kinds  of  rock.      At  first  this  was  held  true  depf>Mt«  »re 
only  )f  eruptive  bosses  of  granite  ;  but  there  is  good  evidence  to  show  that  prunt,ve 
the  eiuptive  contact  of  gneiss  areas  is  just  as  effective.     Scarcely  any  promis  tx'S"*""  "f 

-1       "  r  t.  '  granite  and 

mg  mne  is  located  more  than  a  mile  or  two  from  such  a  contact,  and  severa]  ga»is8,  and 
of  the  best  are  just  at  the  contact.      Prospectors  are  generally  familiar  with  ^^1"^^!"*'* 
this  reationship,  and  wherever  there  are  geological  maps  you  will  find  them 
carefuly  scanning  the  contact  zones  as  shown  on  them. 
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There  is  no  reason  to  suppose  that  the  limits  of  our  gold  region  have 
m-om^se  for      ^^en  reached.     Traces  of  gold  have  been  obtained  within  the  last  few  weeks 

the  proppec-     in  assays  of  quartz  obtained  fifty  or  a  hundred  miles  north  of  lake  Wahna- 

tor  wherever 

Huronian  and  pitae,  and  wherever  in  the  great  tract  towards  Hudson  bay  Laurentian  and 

rocks^m^e?       Huronian  meet  gold  may  be  looked  for   hopefully.     It  is  probable  too  that 
Huronian  areas  will  be  found  within  the  great  Laurentian  stretch  shown  on 

The  so-called    our  old  maps  south  of  lake  Nipissing.     In  fact  the  Hastings  series  of  rocks 

series.  ^  in  which   the  earliest  finds  of    gold   were    made  in   Ontario  should   almost 

certainly  be  included  in  the  Huronian,  and  there  is  no  doubt  that  other  areas 
occur.  The  rocks  which  enclose  the  gold  bearing  vein  of  the  McGown  mine 
near  Parry  Sound  would  be  called  Huronian  in  Western  Ontario. 

Source  of  the  The  source  of  the  gold  deposits  in  our  rocks  is  not  easy  to  determine.    The 

'  fact  that  they  almost  all  occur  near  the  contact  of  granitoid  eruptive  rocks 
with  the  Huronian  suggests  that  one  or  other  of  these  rocks  furnished  the 
original  supply  of  gold,  probably  by  lateral  secretion.  In  the  case  of  small 
and  rich  lenses  we  cannot  assume  fissures  reaching  to  great  depths,  so  that 
the  adjoining  rocks  must  have  contained  the  gold  afterward  concentrated  in 
fissures  opened  by  the  pushing  up  of  granite  masses  into  the  Huronian  schists. 
Gold  has  frequently  b'ien  found  in  the  country  rock  immediately  beside  viens, 
but  probably  this  has  been  deposited  from  the  solutions  circulating  in  the 
veins  themselves. 

The  auriferous  fahlbands  of  the  Huronian  may  have  been  supplied  with 
the  metal  in  the  beginning,  or  they  may  represent  shear  zones  where  the 
rocks  have  been  so  shattered  as  to  allow  solutions  to  percolate  and  deposit 
sulphides  with  gold.  The  eruptive  masses  carrying  gold  almost  certainly 
brought  the  metal  up  with  them  from  the  depths  where  they  originated. 

It  is  very  desirable  that  unchanged  country  rocks  of  our  gold  veins 
should  be  carefully  studied  and  analysed  on  a  large  enough  scale  to  determine 
the  real  source  of  the  gold.  The  results  might  have  considerable  importance 
from  the  economic  side,  and  would  certainly  be  of  much  scientific  interest. 


LITHOLOGICAL    AND    S  T  R  AT  I  G  R  AP  I  C  A  L    NOTES. 

The  great   complication  of  the  Archaean  rocks  of  Western  Ontario  mike 

it  impossible  to  give  their  relationship  in  detail  on  a  small  scale  map  sucl  as 

General  the  geological  map  of  the  Lake  of  the  Woods,  two  miles  to  the  inch,  and  still 

worT^Vereto^  more  SO  on  the  Rainy  lake  and  other  sheets  covering  four  miles  to  the  iich  ; 

fore  done.         nor  could  it  be  possible  to  trace  all  these  details  in  a  geological  survey  carried 

out  rapidly  with   a  small  force  over  a   large  area,  much   of  the  time  )eing 

necessarily  devoted   to  topographical   work  as   the  foundation  for  geohgical 

coloring.     It  will  therefore  be  no  derogation   from  the  really  admirablework 
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done  by  the  members  of  the  Geological  Survey,  Dr.    Lawaon,  >re88r8.  Smith, 
Mclnnis  and   others,  to  say    that    in   many   parta  i  f   Western  Ontario  there 
are  points  of   great  interest  still    to  be   worked  out,   and   that   some  of  these 
points  hive  a  direct  importance  on  the  economic  side  as  showing  the  as^o  ia 
tions  in  which  the  more  important  gold  dtpjsits  are  found. 

In  this  portion  of  the  Report  it  is  intended  to  take  up  especially  the 
lithology  of  some  of  these  points  from  the  scientific  rather  than  the  economic 
side. 

SULTANA     ISLAND. 

The  great  gold  quartz  lenses  of  tho  Sultana  mine  ara  found  at  the  north 
western  edge  of  an  oval  boss  mapped  by   Lawson  as  Laurentian.     The  enclos- 
ing   rock,    mapped  as  Keewatin,   is  green,   fine  grained   and   not   distinctly 
schistose.    The  boss  of  Laurentian  consists  in  its  central  part  of  coarse-grained  ^l^*'^*^)  t^ 
gray  granite,    with  phenocrysts  cf  orthoclise  half  an  inch  wide.      Going  west-  pncl  »HinBr  nick 
ward  toward  the  edge  of  the  boss  the  granite  slowly  becomes  schistose,   show-  Laurentian 

ing  distinct  parallelism  of  structure,  and  the  porphyritic  felspars  are  rolled  out  I^"?*  ^* 

^    ^  ^  r      r    ./  I  rMiitina  mine. 

into  imperfect  augen  or  lens-shaped  portions.  At  the  water'|i  edge  near  the 
Crown  Reef  the  coarse  gray  gneiss  passes  rapidly  into  fine  grained  dark 
gray  gneiss  of  a  very  schistose  kind,  and  then  into  very  fine  grained  brown 
black  mica  schist  with  crumpled  strips  or  lenses  cf  quartz.  The  contact 
with  the  Huronian  is  not  shown  here.  The  large  quartz  lenses  in  which  the 
mine  is  worked  lie  in  this  schistose  edge  of  the  boss.  The  quartz  is  generally 
quartzitic  in  appearance,  and  contains  many  thin  sheets  or  thicker  bands 
cf  the  dark  schist. 

Going  northeast  of  the  Crown  Reef,  the  porphyritic  granite  passes  into  a 
coarse  grained  granitoid  rock  of  a  darker  gray  color  and  not  porphyritic.  The 
latter  rock  sends  arms  into  the  Huronian,  and  occasionally  forms  a  breccia 
with  fragments  of  Huronian  rock. 

Many  small  dikes  run  out  into  the  Huronian,  some  of  an  acid  character 
and  yellowish  or  whitish  in  color,  others  basic  and  dark  green,  gray  or  black, 
usaally  somewhat  porphyritic.  Some  of  the  lighter  colored  dikes  cross  the 
dark  gray  granitic  rock,  but  none  were  seen  in  the  central  porphyritic  granita. 

Under  the  microscope  the  porphyritic  granite  from  the  central  part  of  i^i  ^  ,1 
the  island  is  seen  to  consist  of  quartz,  somewhat  broken  or  with  slightly  undu-  fn^anitp. 
latory  extinction,  microcline,  often  with  micro-perthitic  inclusions  of  albite, 
plagioclase  (oligoclase)  having  narrow  twinning  and  low  angles  of  extinction 
from  the  twin  plane,  and  brown  biotite.  The  plagioclase  often  shows  fairly 
well  formed  crystals.  It  is  usually  badly  weathered.  The  porphyritic  fels- 
pars are  micro-perthitic  microcline,  and  sometimes  enclose  small  crystals  of 
plagioclase.     Of  accessory  minerals  only  titanite  and   apatite  were   noticed. 
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An  analysis  of  this  rock  was  made  by  Mr.  R.  M.  Roeebrugh  in  the  Chemical 
Laboratory  of  ohe  School  of  Science,  for  which  I  here  express  my  thanks. 
The  results  are  as  follows : 


Si  O2 69.80  per  cent. 

AI2O3 14.53 

Fe,  O3 5.35 

Fe  O 

MnO 0.06 

CaO 3.17 

M^O 1.72 

K2O 4.37 

Na2  O 2.87 

TiOa 0.05 

P.  0« 0.06 


The  schistose 
margin. 


Quartz  mica 
diorite. 


The  analysis  shows  that  the  granite  is  of   a  rather  basic  type,  as   one  would 
expect  from  the  considerable  amount  of  oligoclase  present  in  it. 

As  one  approaches  the  Crown  Reef  at  the  western  margin  of  the  boss, 
parallelism  of  the  constituents  of  the  porphyritic  granite  shows  itself,  and  the 
signs  of  crushiijg  and  shearing  grow  intense.  The  quartz  shows  "  mortar  '' 
structure,  being  crushed  into  fine  particles  enclosing  larger  fragments,  The  fel- 
spars are  broken  and  portions  shifted  asunder,  calcite  sometimes  serving  aa 
cement.  The  plagioclases  are  so  completely  weathered  into  a  confused  saus- 
suritic  mass  that  the  twinning  is  almost  lost,  and  the  microcline  becomes 
turbid  and  often  filled  with  sericite.  At  the  very  edge  the  quartz  is  rolled 
out  into  streaks  of  crushed  particles,  the  felspar  largely  changed  into  a  mix- 
ture of  sericite  and  brown  mica,  and  calcite  and  sulphides  appear  in  consider- 
able quantities.  At  the  extreme  edge  little  is  to  be  seen  in  thin  sections  but 
brown  biotite  in  minute  scales.  It  may  be  that  the  almost  black  mica  schist 
at  the  edge  represents  a  modified  margin  of  the  basic  Huronian  rock  in  con- 
tact with  the  granite  boss. 

The  dark  gray  granitic  rock  into  which  the  porphyritic  granite  seems  to 
pass  toward  the  north  before  the  green  Huronian  is  reached  proves  under  the 
microscope  to  be  quartz  mica  diorite.  The  quartz  was  the  last  mineral  to 
crystallize,  is  not  present  in  large  quantities,  and  commonly  shows  a  pegmatitic 
intergrowth  with  plagioclase.  No  orthoclase  was  recognized,  and  the  plagio- 
clase,  judging  by  the  angle  of  extinction  from  twin  planes,  is  rather  basic 
labradorite.  It  commonly  has  a  tendency  to  idiomorphy,  and  is  crowded  with 
dusty  particles  and  short  dashes.  Brown  biotite  like  that  of  the  adjoining 
granite  is  the  chief  dark  mineral.  Some  confused  masses  of  epidote  and 
chlorite  may  represent  vanished  augite.  Magnetite  and  apatite  occur  as 
accessory  minerals. 

As  this  rock  differs  so  greatly  from  the  granite,  showing  few  signs  of 
strain  and  being  rather  basic,  it  should  perhaps  be  looked  on  as  forming  a 
distinct  eruption,  though  its  edge  towards  the  granite  is  indefinite,  suggesting 
a  transition.     The  fact  that  acid   dikes  penetrate  this  rock  but  have  not  been 
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seen  in  the  granite,  from  which  they  probably  originated,  makes  it  probable 
that  the  granite  was  pushed  up  later  than  the  diorite,  probably  in  a  plastic 
rather  than  liquid  state. 

Dikes  of  both  acid  and  basic  rock  are  common  in  the  green  Huronian 
adjoining  the  porphyritic  granite  and  (juartz  diorite.  The  acid  dikes  vary 
from  a  few  feet  to  a  few  inches  in  width,  and  sometimes  form  breccias  con- 
taining sharp  angled  fragmeDts  of  the  green  rock.  They  are  pale  ejreenish  Aei«l  diVe 
gray  to  flesh  red  in  color  and  uBually  medium  in  grain.  The  two  thin  sec-  ^'  °  "* 
tions  examined  contain  much  (juartz,  somewhat  broken  or  unduhitory  in 
extinction,  a  small  amount  of  weathered  microcline  and  a  large  quantity  of 
oligoclase,  much  of  it  idiomorphic.  The  only  dark  minerals  are  a  small 
quantity  of  biotite  and  chlorite.  These  rocks  look  like  granite  and  should 
probably  be  called  plagioclase  granite,  though  closely  related  to  the  quartz 
diorites. 

The  basic  dikes  are  dark  gray,  almost  black  in  color,  and  either  porphy- 
ritic with  a  fine  grained  groundmass  or  closely  like  the  quartz  diorite  pre- 
viously described.  A  greenish  gray  dike  rock  in  which  the  porphyritic  g^^jc  ,'iko 
plagioclases  are  of  the  same  color  as  the  groundmass  is  in  structure  a  por  rock*, 
phyritic  gabbro.  The  felspars  are  often  idiomorphic,  both  in  the  groundmass 
and  as  phenocrysts,  are  short,  stout,  and  at  times  zonally  built  up,  the  larger 
ones  being  generally  very  complicatedly  twinned.  Extinction  anglos  indicate 
bytownite  as  the  felspar.  A  little  diallage  remains,  surrounded  with  greenish 
ragged  hornblende,  but  most  of  the  augite  has  disappeared.  A  small  quan- 
tity of  bro«i^n  biotite  is  seen,  filled  with  rutile  needles.  Two  other  dikes  have 
a  speckled  appearance  from  the  white  phenocrysts  of  plagioclase.  The 
groundmass  in  thest?  is  micro-granitic,  and  consists  of  quartz,  plagioclase  and 
hornblende.  The  porphyritic  crystals  are  well  formed  an<l  are,  partly  at 
least,  labradorite.  In  one  of  the  dike  rocks  rounded  composite  masses  of 
green  hornblende  probably  represent  porphyritic  augite.  These  rocks  should 
probably  be  named  diorite  porphyrite. 

The  dark  green  fine  grained  Huronian  rock  adjoining   the  eruptive  boss 
is  evidently  a  greatly  changed  eruptive,  showing  no  distinct  schistose  struc- 
ture.    It   contains  plagioclase,   epidote  and  dull  green  confused  hornblende.  yjur(,m_^n 
The  lath-like  forms  of  the  still  recognizable   plagioclase  £^nd  the  presence  of  rock, 
remnants  of  augite  show  that  it  is  diabase. 

Half  or  three-quarters  of  a  mile  south  of  the  Sultana  mine  is  the  Ophir, 
which  appears  to  be  on  a  fissure  vein  in  the  porphyritic  granite.  A  small 
opening  was  made  on  this  vein  years  ago,  resulting  in  the  finding  of  the 
richest  nuggety  quartz  yet  obtained  in  western  Ontario.  On  the  dump  noar  mine, 
the  vein  there  is  a  brown-black  fine  grained  biotite  schist,  very  similar  to 
that  near  the  Crown  Reef.  This  appears  however  to  occur  in  the  vein 
rather  than  as  a  wall  rock. 

The  ore  bodies  of  importance  found  on  and  near  Sultana  island  include 

two  fissure  veins,  the  Ophir   vein   and  the   Crown   Reef,  and    two  lenses,  tho  .    .. 

.  .,  .  (  w  bodifi  of 

upper  one  on  which  the  Sultana  mine  first  worked  and  the  immense  lower  ore  .*-'alranft    ie- 

body  on  which  work  is  now  being  done.      It  is  probable   that    the  rich  body  ^**  ' 
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of  quartz  said  to  have  been  discovered  by  the  diamond  drill  under  the  bay 
near  the  Sultana  is  a  continuation  of  the  lower  lens,  though  it  may  be  a 
distinct  lens.  It  will  be  noted  that  all  these  veins  are  in  the  schistose  edge 
of  the  porphyritic  granite.  It  may  be  imagined  that  the  granite  while  still 
somewhat  plastic,  i.e.  not  yet  cooled  to  the  point  of  consolidation,  pushed  up 
through  the  Huronian  rocks,  more  or  less  shattering  them  and  dragging  out 
an  1  their  pro  its  own  margin  into  the  present  schistose  form.  Before  the  process  was  com- 
a  J  e.origm.  pj^^g  ^jjg  sheared  edge  of  the  mass  was  solid  enough  to  allow  the  formation 
of  great  cavities  between  the  layers  of  gneiss  and  mica  schist.  Here  the 
fluids  of  the  now  solid  but  still  hot  granite  could  circulate,  depositing  the 
auriferous  quartz. 

It  seems  likely  that  the  dikes  of  granite  and  porphyry  penetrated  the 
Huronian  diabase  at  an  early  stage,  when  portions  of  the  interior  of  the 
granite  magma  were  still  fluid.  No  pegmatite  dikes  were  found  on  Sultana 
island.  Up  to  the  present  no  gold  bearing  lenses  have  been  found  on  the 
southern,  southeastern  or  northeastern  sides  of  the  Sultana  granite  boss  ;  nor 
have  similarly  arranged  ore  bodies  been  found  at  the  margin  of  other  areas 
of  so  called  Lauren tian.  It  would  be  surprising  however  if  the  example 
Above  described  should  turn  out  to  be  alone  of  its  kind. 


SECTION    III. 

THE    STORY    OF    SILVER    ISLET. 

Silver  Islet  is  a  speck  upon  the   map  of  lake  Superior.      It  is  part  of  a  introducticn 
mining  location  of  over  15,000  acres  in  land  and  water  lotp,  or  nearly   24  to  the  St  ry. 
square  miles,  but  as  it  existed   thirty  years   ago  its  own  area  was  only  the 
seventh  part  of  an  acre.      When  the  tirst  discovery  of  silver  wis  made  upon  it 
in  the  summer  of   1868  this  islet  was  a  rugged  rock  of  80  or  90  ftet  diameter. 
In  outline  it  was  not  unlike  a  human  skull,  rising  at  its  highest  point  six  or 
eight  feet  above  the  lake  level,  and  showing  only  a  few  square  yards  of  vege- 
tation.    Yet  the  mine  upon  this  islet  was  for  fifteen  years  one  of  the  world's 
famous  mines  ;  it  gave  employment  summer  and  winter  to  hundreds  of  men  ; 
and  it  yielded  about   3,000,000  ounces  fine  silver  that  sold  for  $3,500,000. 
For  thirteen  year?,  as  the  result  in  part  of  a  mischance,  the  mine  and   works 
have  been  closed  down.     The  great  engines  which  so  long  pulsated  with  life 
are  idle  and  rusting ;  the  shaftp,  drifts  and  stopes  are  tilled  with  water  ;  and 
the  workshopp,  the  houses  and  the  strong  breakwater  are  the  prey  of  storms. 
On  the  mainland,  too,  the  big  mill   with  its  once  fine  equipment  of   vanners 
and  batteries  of  reducing  stamps  is  fast  becoming  a  ruin  ;  while  the  town 
which  stretches  for  a  mile  along  the  beach  has  for  its  sole  occupant  a  hardy 
caretaker  whose  nearest  neighbors  are  the  citizens  of   Port  Arthur  and    Fort 
William,  twenty -five  miles  away,  as  the  boats  run  around  the  horn  of  Thunder 
Cape. 

The  story  of  Silver  Islet  deserves  to  be  told  for  its  own  sake,  for  it  is  full 
of  Ecientific  interest  as  well  as  of  episode  and  adventure.  But  it  is  worth  tell- 
ing also  for  the  instruction  and  encouragement  it  may  atTord  to  a  new  genera- 
tion, with  interests  revived  as  to  the  mining  possibilities  of  our  Province,  and 
especially  as  to  a  section  of  it  which  for  a  few  years  has  been  for  some  cause 
under  a  cloud.  One  may  hetitate  if  asked  to  express  a  belief  that  in  the  so- 
called  Animikin  area  on  the  north  shore  of  lake  Superior  there  are  other 
veins  of  silver  ore  as  large  and  rich  as  the  Silver  Islet  one.  Yet  it  would  be 
an  instance  without  parallel  if  Silver  Islet  mine  was  shown  to  be  the  only  one 
with  a  great  fortune  in  it  in  the  wide  region  of  country  to  which  it  belongs.  I 
venture  to  express  a  hope  that  some  day  other  mines  not  less  famous  will  be 
discovered  and  opened  up  on  the  north  shore.  The  chief  purpose  of  this 
paper  is  to  keep  alive  the  interest  of  mining  men  in  that  locality,  through  the 
story  of  Silver  Islet. 

THE    WCODS    MINING    l.OCATION. 
To  begin  the  narrative,  one  has  to  go  back  half  a  century,  when  Ontario 
was  Upper  Canada,  and  Upper  and  Lower  Canada  were  United  Provinces. 

The  rules  under  which  mineral  lands  could  be  taken  up  fifty  years  ago  ^Uneral  lards 
were  in  one  or  two  respects  more  generous  than  they  are  now,  although  there  r<»Rulatior»  <  f 
was  little  chance  for  the  poor  prospector.     They    erabled  the   holder   of  an 
exploring  license  who  claimed  priority  of  discovery  to    alio  up  a  tract  of  two 
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by  five  milee,  the  length  to  be  with  the  course  of  the  mineral  vein,  and  the 
price  to  be  four  shillings  currency  (80  cents)  per  acre.  It  was  necessary  that 
a  scientific  agent  of  the  Government  should  have  an  opportunity  to  mark  the 
boundaries  of  the  limits,  determine  the  direction  of  the  boundary  lines  in  the 
case  of  diflerent  courses  of  veins  on  adjoining  locations,  and  examine  the 
statements  of  exploration  furnished  by  an  applicant.  Only  the  rich  could 
afford  to  buy  a  location  upon  these  terms.  Yet  some  favors  were  denied  even 
to  the  rich.  They  did  not  get  the  mines  of  gold  and  silver  with  the  land,  these 
being  reserved  to  the  Crown.  Besides  that,  the  party  who  applied  for  a  dis- 
posable tract  was  required  to  make  to  the  Crown  Lands  office  an  advance 
payment  of  .£150  or  $600  on  the  first  instalment,  to  provide  for  the  cost  of 
survey  and  other  contingencies,  and  the  remainder  in  five  yearly  payments 
with  interest.  The  $600  deposit  money  (which  constituted  part  of  the  first 
instalment)  entitled  him  to  a  ticket  of  location  from  the  Commissioner ;  but 
that  sum  became  forfeited  to  the  Government  and  the  land  was  offered  for 
sale  again  in  the  event  of  his  declining  to  carry  out  a  purchase  on  the  terms, 
or  of  his  failing  to  make  good  the  payment  of  the  first  instalment  within  a 
period  of  two  years.  He  might  be  allowed  however  to  assign  his  interest,  if 
he  was  lucky  enough  to  find  a  purchaser  of  it,  although  upon  its  face  the 
ticket  was  "  not  transferable." 

The  Woods  Silver  Islet  is  in  what  was  known  as  the  Woods  location.  On  4th  Novem- 

locatioD  taken 

up  and  trans-   ber,  1845,  Joseph  Woods  of  the  town  of  Chatham  applied  by  petition  for  a 
mining  location  on  the  north    shore  of  lake  Superior,  and  he  selected  one 


Montreal 

Mining 

Company. 


upon  the  south  side  of  the  promontory  of  Thunder  Cape.  On  13th  May, 
1846,  Mr.  Papineau,  Commissioner  of  Crown  Land3,  issued  instruc  ions  to 
John  McNaughton,  P.  L.  S.,  to  survey  the  limits  of  this  and  other  lo3atioDSon 
the  shores  and  islands  of  the  lake.  "  His  Excellency  the  Governor  General," 
the  instructions  read,  "  has  been  pleased  to  direct  that  W.  E.  Logan,  Esq., 
the  Provincial  Geologist,  proceed  to  lake  Superior,  accompanied  by  a  provin- 
cial land  surveyor,  and  a  sufficient  number  of  misn,  for  the  purpose  of  ascer- 
taining the  nature  and  quality  of  certain  mineral  veins  containing  metallic 
ores  alleged  to  have  been  discovered  on  the  British  shores  and  islands  of  lake 
Superior  by  various  parties  holding  exploring  licenses  from  Government,  and 
of  marking  out  for  the  said  parties  mining  locations  five  miles  in  length  by 
two  in  breadth,  the  length  to  run  as  nearly  as  can  coaveniently  be  ascer- 
tained in  the  general  direction  ot  the  mineral  vein  and  the  breadth  at  right 
angles  thereto."  Mr.  McNaughton  was  appointed  to  accompany  Mr.  Logan 
on  this  service  and  to  act  under  his  direction  in  marking  out  such  parts  of  the 
limits  of  the  mining  locations  as  he  might  judge  to  be  necessary,  and  when 
the  work  was  completed  to  deliver  the  plans  and  field  books  of  surveys  to  Mr. 
Logan  for  transmission  with  his  report  to  the  Commisfiioner. 

Ten  locations  in  all  were  surveyed  by  Mr.  McNaughton  during  the  sea 
son,  including  those  of  Mamainse  and  Pointe  aux  Mines  on  the  east  shore 
of  the  lake,  and  in  the  following  winter  plans  were  prepared.  The  map  of 
the  Woods  location  was  handed  to  Mr. Logan  on  22nd  January,  1847,  who  sent 
it  next  day  to  the  Commissioner.  The  results  of  the  examination  made  by 
Mr.  Logan  himself  were  presented  to  Lord  Elgin,  the  Governor  General,  on 
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Ist  May  of  the  eame  year.  On  7th  May  the  location  waa  transferred  b}  the 
Commissioner  of  Crown  Lands  to  the  Montreal  Mining  Company,  they  hav- 
ing by  deed  of  asBignment  become  the  asugoees  of  Mr.  Woodb'  claim,  and  in  the 
mining  location  ticket  issued  to  them  the  following  conditions  among  others 
are  set  forth  :  (1)  In  the  event  of  neglect  to  commence  and  bona-Hde  carry 
on  mining  operations  within  the  period  of  eighteen  months  from  the  date  of  Conditions  of 
the  ticket,  or  to  pay  np  any  of  the  instalments  of  the  purchase  money  a^  they 
became  due,  the  trustees  should  be  held  to  have  forfeited  the  location,  as  well 
as  the  deposit  money.  (2  The  price  was  four  shillings  per  acre,  one  fitLh  to 
be  paid  down  within  two  years,  whereof  the  deposit  money  of  £150  was  to 
constitute  a  part,  and  the  remainder  in  five  equal  annual  instalments  with 
interest.  But  the  patent  might  be  obtained  if  the  whole  amount  were  paid  at 
any  earlier  period,  and  it  was  satisfactorily  proved  that  the  conditions  as  to 
working  the  mines  had  been  fully  complied  with. 

The  Company  did  not  comply  with  any  of  the  conditions  ;  neither  did 
the  Government  exact  the  penalty.  Eighteen  tracts  had  been  assigned  to  it 
by  the  original  applicants,  and  were  explored  by  Forrest  Shepherd  in  1846  : 
but  instead  of  working  the  mines,  and  paying  the  instalments  with  interest  as 
they  became  due,  the  Company  persuaded  the  Government  to  accept  40  cents 
instead  of  80  cents  per  acre,  without  interest,  and  it  appears  also  without 
"working  conditions.  Patents  were  issued  in  1856  for  sixteen  of  the  eighteen 
locations,  the  aggregate  area  of  which  was  99,498  acres,  and  tho  price  paid 
was  ^39,799.  The  patent  for  the  Woods'  location  is  dated  10th  September, 
and  it  bears  the  signatures  of  Edmund  Head  as  Governor-Genera),  of  Joseph 
Cauchon  as  Commissioner  of  Crown  Land?,  and  of  E.  A.  Meredith  as 
Assistant  Secretary.  The  boundaries  are  set  forth  according  to 
McNaughton's  survey,  commencing  at  a  point  "on  the  northwest  shore 
of  lake  Superior,  in  north  latitude  48^  19'  48",  and  west  longitude  89°" 7', 
by  Captain  Bayfield's  chart,"  thence  north  13'^  30'  west  astronomically  154 
chaiuF,  ''  so  as  with  the  small  islands  in  front  of  the  lands  herein  described 
as  shown  on  Mr.  McNaughton's  plan  of  survey  of  record  in  the  Department  of 
Crown  Lands  to  include  an  area  of  ten  square  miles,"  thence  north  76*^  30  east 

400  chains,  thence   south  13°  30'  east  175  chains  to  the  shore  of  the  lake,  and  Reservations 
'  '  by  the  Lrown, 

thence  west  along  the  water's  edge  to  the  place  of  beginning,  "  together  with 
the  islands  in  front  thereof  above  described,"  etc.,  reserving  right  of  free 
access  to  the  shore  for  all  vessels,  and  right  of  public  roads  over  and  across 
the  land?,  and  reserving  also  to  the  Crown  all  mines  of  gold  and  silver.  The 
terms  of  the  grant  are  thus  given  in  detail  as  they  will  serve  to  make  clear 
the  grossness  of  an  attempt  to  invade  the  rights  of  the  grantees  fifteen  years 
later,  when  development  work  was  just  beginning  to  show  the  great  value  of 
Silver  Islet. 

'  The  dotuments  do  not  show  when  Mr.  Woods  parted  with  his  interest  in  the  location, 
but  as  in  the  spring  of  1846  Prof.  Korrest  Shepherd  was  despatched  to  explore  this  and  other 
tracts  on  the  shores  oflake  Superior  on  behalf  of  the  trustees  of  the  Montreal  Mininf^  Company 
it  would  appear  that  the  claim  had  been  transferred  to  them  at  that  time.  Among  the  six 
trustees  named  in  the  location  ticket  are  Sir  George  Simpson  of  the  Hudson's  Bay  Oompany, 
Hon.  George  Moffatt  and  Hon.  Peter  McGill.  The  Company  itself  however  wa^  not  incor- 
porated  until  28th  July,  1847. 


]28 


Reaervaticns 
made  void  * 
and  royalties 
abandoned. 


Perhaps  it  was  because  the  patent  had  reserved  to  the  Crown  all  the 
mines  of  gold  and  silver  upon  the  location  that  no  effort  was  made  by  the 
Company  to  work  or  even  explore  its  property  for  twelve  years  after  it  had 
secured  the  grant  from  the  Crown.  That  was  good  cause  for  doing  nothing, 
unless  the  land  was  known  to  hold  other  ores  or  minerals.  It  is  certain  that 
the  first  attempt  at  systematic  exploration  was  made  in  the  summer  of  1868.^ 
after  the  new  Legislature  of  Ontario  had  passed  an  Act  which  gave  to  owners 
of  all  private  lands  in  a  mining  division  the  right  to  mine  for  gold  and  silver 
on  their  own  lands,  subject  to  a  royalty  of  two  to  ten  per  cent.,  as  fixed  from 
time  to  time  by  Order  in  Council.  And  owners  of  mineral  lands  were  still 
further  encouraged  to  explore  and  work  their  lands  by  an  Act  of  the  follow- 
ing year,  which  not  only  declared  all  royalties  upon  minerals  and  ores  of  every 
kind  to  be  repealed  and  abandoned,  but  also  made  void  all  reservations  of 
gold  and  silver  mines  in  any  patent  already  issued.  The  last  of  the  serious 
checks  and  hindrances  imposed  by  the  Government  upon  mining  enterprise 
were  in  this  way  removed  ;  and  as  about  the  same  time  provision  was  made 
for  levying  a  tax  of  two  cents  per  acre  on  mineral  lands,  the  owners  of  extsn- 
sive  tracts  like  the  Montreal  Mining  Company  became  convinced  that  it  did 
not  pay  to  hold  them  in  idleness. 


A  region  of 
great  distur- 
bance. 


GEOLOGY    OF    THE    DISTRICT. 

But  before  proceeding  to  relate  what  was  done  at  the  Woods'  location  I 
will  first  present  a  sketch  of  the  geology  of  the  district,  to  help  in  gaining  a 
clearer  idea  of  its  mineral  bearing  character.     It  is  a  region  in  which  great 
disturbances  have  taken  place  in  the  course  of  the  earth's  history,  so  that  it 
is  not  surprising  if  variant  and  even  opposing  views  have  been  formed  on  the 
relations  of  the  formations  to  each  other  by   a  number  of  able   men  who 
during  the  last  half  contury  have  undertaken  the  study  of  them.     Lei  us 
look  at  the  record  of  the  rocks  as  some  of  those  men  have  seen  it  and  read  it. 
The  earliest  report  on  the  Woods'  location  is  no  doubt  the  one  made  by 
j^o'Tfst  Shep-  Forrest  Shepherd  to  the  trustees  of  the  Montreal  Mining  Company  under  date 
«cription.  of  27th  November,  1846.     The  rocks  of  the  southern  portion  of  the  location 

he  describes  as  varieties  of  trap  overlying  slates,  while  those  of  the  northern 
part  are  composed  of  stratified  limestone  and  overlying  sandstone.  Upon 
the  islands  along  the  shore  were  seen  large  and  well  defined  metallic  veins, 
•'highly  charged  with  the  mundic  and  gossan  of  the  Cornish  miners,"  and  a 
prominent  vein  containing  galena  and  green  carbonate  of  copper  was  seen  to 
cross  a  long  narrow  island  near  the  mainland.  Mr.  Shepherd  also  made  men- 
tion of  a  great  dislocation  "  effected  by  the  junction  of  the  trap  and  sand- 
stone," and  suggested  an  examination  of  it  as  the  possible  repository  of 
valuable  ores. 

SIR    WILLIAM    Logan's    extloration. 

Logan  made  bis  first  exploration  of  the  region  in  the  same  year,  and  in 
his  report,  published  in  May,  1847,  he  gives  a  general  sketch  of  the  geology 
of  the  north  shore  from  Fort  William  to  Sault  Ste.  Marie.     Noting  the  hollow 
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in  which  the  lake  itself  appears  to  lie,  he  observed  that  it  presents  formations 
of  similar  character  on  both  the  north  and  south  sides,  dipping  to  the  centre. 
The  aeries  on  the  north  shore  he  found  to  be  made  up  of  the  following  rocks  :  K-'ckK  ..f  the 
(1)  Granite  and   syenite  ;  (2)  gneiss  ;   (3)  chloritic  and  partially  talcose  and  la^e  Superior, 
conglomerate  slates  ;  (4)  bluish  slates  or  shales,  interstratified  with  trap  ;  and 
(5)   sandstones,    limestonfs,  indurated  marls  and  conglomerates.     The  three 
inferior  groups  of  this  series  keep  to  the  north  of  the  Kaministiquia  river  from 
the  neighborhood  of  the   northern  bend,  which  is  at  the  Grand  or  Kakabeka 
falls,  and  maintaining  a  northeasterly  strike  come  upon  the  shores  of  Thunder 
bay  ten  miles  from  the  mouth  of  the  stream.     The  slates  are  visible  only  a 
abort  way,  but  the  granite  touches  the  water  at  intervals  for  a  distance  of  seven 
miles.     Before  reaching  the  head  of  the  bay  it  leaves  the  coast,  and  a  spur 
crosses  the  isthmus  to  Black  bay  at  Granite  islet,  while  the  main  range  keeps 
seTeral  miles  inland  and  turning  in  a  more  northerly   direction  reaches  Nipi- 
gon  river  some  distance  above  the  second  rapid.     Upon  the  granites,  gneisses 
and  conglomerate  slates,  lying  unconforraably,  are  the  two  superior  trappean 
formations,  which  Logan  subsequently  classified  respectively  as  the  lower  and 
upper  groups  of  the  Upper  Copper-bearing  rocks  of  lake  Superior.     The  lower  Lp,„.r Copper- 
one  composes  the  whole  country,  mainland  and  islands,  from  Pigeon  river  to  ^i^r'np  rocki. 
Fort  William,  the  valley  of  the  Kaministiquia  below  the  falls  being  the  boun- 
dary of  its  outcrop  in  that  district.     It   constitutes  the  whole  of  the  bed  of 
Thunder  bay,  on  the  north  side  of  which  the  conglomerate  bed  at  its  base  is 
seen  to  rest  in  a  nearly  level  position  upon  the  highly  tilted  green  slates. 
Eastward  on  the  main  front  of  the  lake  it  makes  up  Pie  island  and  the  pro- 
montory of  Thunder  Cape,  displaying  in  the  latter  a  vertical  thickness  of  1,300 
feet,  and  at  a  point  six  miles  east  of  the  cape  a  transverse  dislocation  lets 
down  the  succeeding  formation  at  least  1,300  feet.     The  white  sandstones  at 
the  base  of  this  fifth  formation  form  an  escarpment  on  the  southeast  side  of 
Thunder  bay  and  are  displayed  in  vertical  clifis  rising  to  200  feet  above  the 
water,  which  occupy  about  seven  miles  on  the  same  side  towards  the  north- 
eastern extremity.     The  limestones  and  indurated  marls  start  from  a  j>oint 
about  a  mile  and  a  half  east  of  the  downthrow,  on  the  south  side  of  the  tongue 
of  land  separating  Thunder  and  Black  bays,  and  running  parallel  to  the  sand" 
stones  with  a  slight  southeasterly  dip  they  probably  occupy  the  upper  side  of 
the  last  named  bay.     The  base  of  the  bluish  slates  where  seen  in  contact  with 
the  underlying  green  slates  is  a  conglomerate  of  quartz  pebbles  chielly,  with  a 
few  pebbles  of  red  jasper  and  some  of  slate.     Then  follows  a  set  of  very  regu- 
lar layers  of  chert,  varying  in  color  from  nearly  white  through  different  shades 
of  gray  to  black,  and  varying   in  thickness  from  half  an  inch  or  less  to  six 
inches  or  more.     Thin  layers  of  a  calcareous  quality  separate  the  plates  from 
one  another,  and  present  a  striking  ribbon  like  appearance.     In  the  vicinity 
of  the  disturbed  parts  the  chert  sometimes  passes  into   chalcedony  and  agate, 
"and  small  cracks  are  filled  with  small  quantities  of  anthracite."     This  latter 
mineral  has  become  more  widely  known  to  us  during  the  past  year  as  anthraxo- 
lite,  a  name  given  to  it  long  ago  by  Prof.  Chapman.      Higher  in  the  formation 
argillaceous   slates   are  instratified    with   argillaceous  .sandstones  in  such  an 
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altered  condition  that  it  is  often  difficult  at  first  sight  to  say  whether  the 
latter  may  not  be  trap  layers ;  and  while  sometimes  exhibiting  the  structure 
called  cone-in-cone,  the  harder  bands  show  rounded  concretions  varying  from 
a  few  inches  to  six  feet  in  diameter.     In  some  parts  of  the  vertical  thickness 
calcareous  layers  appear  to  be  bedded  with  the  slates,  some  of  which  are  pure 
enough  to  be  called  limestone.     Iron  pyrites  is  scattered  through  the  deposit, 
and  often  marks  the  cherty  portion  of  it.     "  Trap  bands  conformable  with 
the  stratification  are  interstratified  in  severil  parts  of  the  vertical  amount,'^ 
Logan  says,    "  but  they   occur  in  greatest  thickness    towards    the  bottom, 
not   far   above   the  cherty  bed?,   and   at    the    summit  overlying  the   whole 
formation.     This  trap   has  a   distinct  crystalline  texture,    and    was    in    no 
instance   that  came    under    my    observation    of    an    amygdaloidal    quality. 
...     In   all   cases  it  presents  a  very  striking  sub-columnar  structure  at 
right  angles  to  the  plane  of  the  stratification,  and  the  crowning  overflow  gives 
a  peculiar  aspect  to  the  whole  region   occupied    by  the   formation   to   which 
it    belongs.     The   overflow   is    from    200   to   300   feet   thick,  and  the  whole 
associated  rocks  to  the  base  of  the  formation  may  possess  a  volume  of  between 
1,500  and  2,000  feet."     The  fifth  series  has   at  its  base  a  white  sandstone, 
composed  almost  wholly  of  fine  grains  of   quartz,  but  some  of  the  beds  show 
pebbles    of    quartz  and  jasper    not  exceeding  the  size  of  buckshot.     Then 
follow  interstratified  bands  of  red  and  white  sandstone,  and  a  conglomerate 
of  pebbles  and  boulders  of  coarse  red  jasper  in  a  sand  matrix,  with  some  lime- 
stone  and   chert   in  the  upper  beds.     Compact  limestones   with   shales   and 
sandstones   are   met   with  next  in  ascending    order,  and  also  some  beds  of 
indurated  marls.     "  The  sandstones  and  conglomerates  become  interstratified 
with  trap  layers,  and  an  enormous  amount  of  trap  overflow  crowns  the  forma- 
tion ^' ;  but  this  refers  more  especially  to  areas  east  of  the  Woods  location. 
"  The  trap  taken  as  a  whole,"  Logan  says,  "  is  a  greenstone.     It  is  in  general 
of  an  amygdaloidal  character,  less  so  at  the  bottom  than  higher  up  ;  while  at 
the  top,  in  addition  to  the  amygdaloid,  there  are  met  with  extensive   masses 
of  a  more  solid  and  more  highly  crystalline    quality,  sometimes  passing  into 
well  marked  columnar  basalt,  exhibiting  the  forms  of  pitchstone-porphyry 
and  pitchstone.     The  stratification  of  the  amygdaloidal  layers  is  usually, well 
marked,  and  they  do  not  in  general  appear  to  be  individually  so  thick  as  the 
more  solid  and  crystalline  rock."    All  the  formations  down  to  the  granite  are 
traversed  by  a  vast  collection  of  dikes,  ytt  Logan  observed  that  in  no  one 
instance  were  any  of  the  overlying  or  interstratified  volcanic  layers  traced  to 
a  connection  with  the  dikes  of  such  a  nature  as  to  display  to  the  eye  that  the 
one  had  its  source  in   the  other,  and  no  dike  of  an  amygdaloidal  character 
was  observed.     "  The  number  of  these   dikes   was  very  great ;    thirteen  of 
them  of  good  size  have  been  counted  in  the  width  of  two  miles,  and  their 
parallelism  for  great  distances  was  as  remarkable  as  their  number."     In  one 
important  respect  too  they  have  given  character  to  the  geographical  features 
of  the  country,  for  being  composed  of  much  harder  and  more  resisting  material 
than  the  slates,  sandstones  and  limestones,  they  serve  the  purpose  of  a  natural 
mole  or  wall  in  protecting  the  softer  and  more  yielding  rocks  from  the  force 
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of  the  waves.  "  They  sometimes  run  out  into  long  prongs  or  promontories  with 
deep  recesses  behind  them,  or  present  a  succession  of  long  narrow  islands, 
which  act  as  breakwaters  in  defending  the  neighboring  mainland  ;  and  it 
frei^uently  happens  that  a  narrow  breach  having  bsen  effected  in  a  dike,  it 
will  be  found  to  be  the  entrance  to  a  spacious  cave  worn  out  on  each  side  in 
the  softer  rock  behind  it.  In  almost  all  these  instances  commodious  harbors 
are  the  result,  and  it  is  mainly  owing  to  the  presence  of  these  dikes  that  so 
many  such  harbors  exist  on  the  Canadian  side  of  the  lake."  Naturally 
enough,  where  there  are  so  many  dikes,  there  are  also  mineral  bearing  veins, 
although  Logan  noted  the  fact  that  the  fissures  were  of  an  age  subsequent  to 
the  dikes.  "  A  very  large  number  of  these,"  he  stated  in  his  report,  '*  con- 
tain a  greater  or  smaller  amount  of  various  metalliferous  ores,  and  the  indi-  Mineral  bear- 
cations  which  they  present  are  such  as  to  render  it  j)robabl('  that  some  part  '"^  ^<^>"5"- 
of  the  country  characterized  by  them  will  sooner  or  later  rise  into  some 
importance  as  a  mining  region."  The  metals  whose  ores  are  most  generally 
met  with  are  copper,  lead,  zinc  and  silver,  and  nickel,  cobalt,  arsenic,  uranium 
and  molybdenum  more  rarely.  Like  the  dikes,  the  veins  were  observed  to 
be  of  two  classes,  one  running  with  the  stratification  ol  the  rocks  and  the 
other  cutting  it  transversely.  In  the  lower  group  of  the  Upper  Oopper- 
bearing  formation  the  most  conspicuous  system  of  veins,  Logan  says,  consists 
of  those  transverse  to  the  stratification.  "  They  vary  in  bread ih  from  a  few 
inches  up  to  twenty  feet  and  more,  and  are  in  general  composed  of  calcareous 
spar,  heavy  spar  and  amethystine  quartz.  Apophyllite  is  occasionally  associ- 
ated with  heavy  spar  in  some  of  the  veins,  and  dark  green  saponite  occurs 
more  or  less  in  almost  all.  Several  of  them  are  characterized  by  small 
quantities  of  vitreous,  variegated  and  pyritous  copper,  iron  pyrites,  blende, 
galena,  silver  glance  and  native  silver  ;  and  on  Prince's  location,  to  the  west 
of  Fort  William,  one  of  the  lodes  in  addition  to  all  these  metalliferous  pr<)iuctf» 
including  a  promising  quantity  of  the  copper  ore,  holds  cobalt  and  arsenic* 
with  a  little  gold.  The  veins  coincident  with  the  stratification,  and  cut  by 
these  transverse  veins,  are  in  general  rather  thin.  They  often  run  side  by 
side  with  the  dikes,  and  seem  for  the  most  part  to  consist  of  a  breccia  of  the 
wall  rocks,  held  together  by  carbonate  of  lime  and  quartz,  while  saponite  is 
frequently  present.  Green  and  purple  fluor  spar  are  found  in  some  of  them, 
and  prehnite  associated  with  thomsonite  occurs  in  others.  The  only 
metalliferous  minerals  observed  accompanying  them  are  iron  and  copper 
pyrites  ;  but  it  is  doubtful  whether  the  quantity  of  the  latter  is  sutlicient 
to  give  promise  of  profit  in  working  them.  One  vein  coincident  with  the  strike 
of  the  formation,  which  occurs  on  the  northwest  side  of  Thunder  bay,  appears 
however  to  be  an  exception.  It  is  of  great  breadth,  perhaps  not  under  sixty 
feet,  and  in  its  general  characters  resembles  the  transverse  veins  ;  its  earthy 
minerals  being  calcareous  spar,  amethystine  quartz  and  heavy  spar,  while  at 
the  same  time  it  carries  small  quantities  of  iron  and  copper  pyrites,  galena 
and  blende." 

-Logman's  Report  of  Progress  for  the  year   ISiO-?,  App.  C,  and  Geology  of  Canada, 
1863,  chapter  V. 
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VIEWS    OF     M  A  (^  F  A  R  L  A  N  K ,      HUNT     AND     IRVING. 

stratigraphic-  ^  cannot  clearly  make  out  whether  Macfarlane  agrees  with  Logan  as  to 

ul  relations,  ^j^g  gtratigraphical  relations  of  the  rocks  of  Thunder  Cape  promontory  and  of 
the  section  of  country  eastward  of  it  to  Black  bay ;  but  evidently  he  was  of 
opinion  that  the  conglomerate  bed  and  white  sandstones  which  are  described 
as  succeeding  in  ascending  order  the  gray  argillaceous  sandstones  on  the 
eastern  part  of  the  Woods  location  are  unconformably  overlaid  by  the  hard 
crystalline  rock  which  forms  the  summit  of  the  promontory.  *'  The  summit 
rock  of  Thunder  cape,"  he  says,  "  is  not  a  bed  interstratified  between  the 
gray  argillaceous  and  the  white  and  red  dolomite  sandstones,  but  an  overflow 
which  has  spread  over  both  these  groups  after  their  deposition  and  partial 
disturbance,"  His  study  of  the  rocks  belongs  to  the  old  school,  being  based 
on  their  chemical  composition  and  specific  gravity  ;  for  it  is  worth  noting 
that  at  the  time  Mr.  Macfarlane  wrote  his  paper  on  the  Geology  and  Silver 
Ore  of  the  Woods  location  petrography  was  only  just  beginning  to  be  made 
an  exact  science  through  the  use  of  the  microscope  in  the  study  of  thin 
sections.  But  of  course  the  order  and  relations  of  the  rocks  does  not  depend 
on  their  mineral  composition,  and  Mr.  Macfarlane  did  not  seek  to  draw  any 
such  conclusion.  His  order,  beginning  with  the  lowest  beds  on  the  location, 
was  :  (1)  Gray  argillaceous  sandstones  and  shales,  evenly  and  regularly  strati- 
fied, and  contorted  only  in  the  neighborhood  of  the  intersecting  dikes,  con- 
cerning which  he  says  that  in  the  vertical  jointing  and  general  lithological 
characters  they  much  resemble  the  sandstones  which  occur  to  the  north  and 
south  of  Pointe  aux  Mines,  on  the  east  shore  of  the  lake,  and  which  there 
appear  to  overlie  unconformably  the  traps  and  conglomerates  of  Mamainae. 
(2)  Conglomerate  of  red  colored  and  jasper-like  quartzite,  in  a  matrix  of 
coarse-grained  red  sand.  (3)  White  and  dolomitic  sandstones  and  shales. 
(4)  Limestone,  brecciated  with  cherty  fragments.  (5)  Indurated  marl,  over- 
laid by  white  sandstone.  The  lasc  named  is  on  the  eastern  extremity  of  the 
location,  and  appears  to  be  the  highest  in  geological  position  upon  the  pro- 
veins,  perty.  *'  These  stratified  rocks  are  intersected  by  numerous  dikes  of  various 
thicknesses,  running  generally  parallel  with  each  other  in  a  northeast  and  south- 
western course.  Their  outcrops  are  most  numerous  in  the  western  part  of  the 
location,  where  they  and  the  enclosing  argillaceous  sandstones  and  shales  have 
been  so  acted  on  by  the  waters  of  the  lake  as  to  expose  plainly  their  mutual 
relations  .  .  .  Although  the  dikes  are  best  exposed  among  the  gray  sandstones, 
many  of  them  can  be  followed  into  the  area  occupied  by  the  red  and  white 
sandstones,  where  they  are  found  to  intersect  these  also.  They  are  always 
either  vertical  or  inclined  at  high  angles,  the  dip  in  the  latter  case  being 
generally  to  the  southeast,  but  sometimes  also  to  the  northwest.  They  vary 
in  thickness  from  a  few  feet  to  nearly  a  hundred,  and  they  sometimes  exhibit 
interesting  phenomena  as  to  joints  of  separation."  The  numerous  veins  on 
the  location  are  connected  for  the  most  part  with  the  dikes  which  have 
been  described.  Some  of  these  appear  to  be  fillings  up  of  separation  joints 
in  the  rock  of  the  dike  ;  others  run  parallel  with  the  dikes,  and  while  of 
greater  width  it  was  not  observed  that  they  contained  anything  more  valuable 
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than  specks  of  iron   and    copper   pyrites  ;  a  third  variety  crosses  the  general 

course  of   the   dikes,   and    is     perhaps  the  modt  important    of  all.     To  this 

last  class  the  vein  of  Silver  Islet  belongs.     The  dike  itself  is  an  intrusion  of 

diorite  at  least  a  hundred  feet   wide  running   parallel  with  the  shore  at  the 

distance  of  three-quarters  of  a  mile,'   and  intersecting  the  soiiraentary  strata 

which  in  former  times  in  all  probability  occupied  the  space  between  the  islet 

and  the  mainland.* 

In  at  least  two  particulars  Macfarlane  seems  to  have  differed  from  the  r..ii,i^.,i 

stratigraphy  of  Logan,  viz  ,  as  to  the  relation  of  the  trap  summit  of  Thunder  *''"'''"'*''^'* 

Oape  promontory  to  the  sandstones   and   shales,    and   of  these  latter  to  the 

rocks  at  Mamainse.     But  this  will  be  better  understood   with  the  help  of 

the  new  nomenclature  soon  afterwards  introduced.     In  the  Geological  Sur 

vey  Report  for  1872  3  Dr.   Robert    Bell    proposed    the    name  Nipigon   for 

the   Upper   group   of  the  Upper  Copper-bearing    rocks,    and  at  the  Boston 

meeting  of  the  American  Institute  of  Mining  Kngineers  in    1873  Dr.  Sterry  r.nii  and  Hunt 

Hunt    proposed    for    the    lower    group  the    name  Animikie.      "  The  silver  u-l'uu.A^or^tln- 

deposits  of  Thunder  bay  and  its  vicinity,"  he  wrote,  "including  Silver  Islet,  ''i>i>^r  Cop- 

-      ,      ,         ,         ,  .,,.  ,  ,  p«i  bearinir 

are  m  veins  traversing  a  series    or    dark  colored    argilhtes  and  sandstones,  rocks. 

which  are   as  yet   known    only   in  this  region,   and    are    overlaid   in  slight 
discordance  by   red  and   white  sandstones,  apparently  the  same  with  those  of 
the  Keweenaw  district  and  the  St.  Mary's  riv(>r.     This  older  series  of  Thun- 
der bay  and  its  vicinity,  which  may  be  named  the  Animikie  group  from  the  ^''t*  ^''."K^'} 
•^  "^  •'  &        r  and  AnimikiH 

Indian  name  of  the  bay,  is  the  lower  division  of  the  Upper  Copper- bearing  f'rmationB. 
series  of  Logan.  '  A  few  months  later  he  suggested  the  name  Nipigon  for 
the  red  sandstones  and  marls  of  the  upper  group,  while  retaining  the  namtf 
Animikie  for  the  lower  '',  and  five  years  afterwards  in  his  volui^e  on  A/oic 
Rocks,  written  for  the  Second  Geological  Survey  of  Pennsylvania,  he  put 
the  whole  CJise  in  this  way  : 

*'  In  the  view  of  Logan  the  Upper  Copper-bearing  series  consisted  in 
ascending  order  of  I,  the  Animikie  group  ;  IJ,  the  Nipigon  group,  as  above 
restricted  (neither  of  these  being  cupriferous);  and  III,  the  overlying  cuprifer- 
ous conglomerates  and  trappean  rocks  which  we  have  named  the  Keweenian 
series.  Macfarlane,  on  the  other  hand,  regarded  the  Nipigon  group  as  the 
equivalent  of  the  horizontal  sandstones  which  elsewhere  in  the  lake  overlie  the 
Keweenian  series.  He  had  moreover  previously  noticed  a  .series  of  bluish 
sandstones  and  slatee,  very  unlike  the  red  St.  Mary's  sandstones,  overlying 
unconformably  the  basal  beds  of  the  Keweenian,  where  these  rest  upon  the 
Ijaurentian  near  Pointe  aux  Mines,  and  subsequently  pointed  out  the  close 
correspondence  in  structure  and  in  general  lithological  characters  between 
these  bluish  overlying  sandstones  and  the  lower  or  Animikie  group  of  Thunder 
bay.      In  accordance  with  these  facts,  the  Animikie  and  Nipigon  groups  are 

p  ■'  The  actual  distance  as  shown  on  a  plan  made  by  Hugh  Wilson,  P. L.S  ,  in  1R72  is  60 
chains,  measured  from  the  islet  north  46"  west  to  the  mainland,  acro.^^s  the  west  end  of  Burnt 
island. 

I*  The  Canadian  Naturalist,  new  series,  vol.  iv.,  pp.  37- iS  and  455)-68. 
'  Transactions  of  the  Am.  Inst.  M.  E.  vol.  i.,  p.  339. 
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ty  the  writer  regarded  as  belonging  to  two  distinct  series,  both  younger  than 
the  Keweenian."  '' 

It  appears  to  me  that  Hunt  read  more  into  Macfarlane  than  the  papers 
of  the  latter  warrant,  but  whether  he  did  or  not,  there  does  not  seem  to  be 
any  doubt  that  he  reached  a  wrong  conclusion  as  to  the  age  of  the  rocks,  and 
that  Logan  was  right.  To  any  one  who  studies  a  section  of  the  mainland  at 
Silver  Islet  village,  from  the  mill  eastward  to  Sibley  cove,  it  mmt  be  obvious 
that  the  sandstones  and  marls  overlie  the  bluish  shales  of  the  AnimiHe,  so 
distinctly  marked  by  the  presence  of  bombs  or  devil's  pots  along  the  bfach  at 
living's  the  western  end.     Irving,  who  examined  the  locality  carefully,  was  fully  con- 

observations,  yinced  of  the  later  origin  of  the  Nipigon  or,  as  he  prefers  to  cWl  them,  the 
Keweenawan  rockp,  -  but  he  suspects  that  their  lower  place  at  the  line  of  con- 
tact with  the  Animikie  was  due  to  an  erosion  intervening  between  the  slates 
and  the  white  sandstones,  rather  than  to  a  great  fault.  That  an  erosion  has 
actually  taken  place  is  quite  obvious  when  one  observes  the  scarp  on  the  south 
side  of  Thunder  Cape  promontory,  where  a  vertical  thickness  of  700  or  800 
feet  of  Animikie  strata  are  exposed,  and  the  worn-down  beds  of  the  same  forma- 
tion at  Silver  Islet  dike  a  mile  out  in  the  lake.  But  it  ia  not  at  all  unlikely 
that  there  was  a  dislocation  also,  of  which  there  is  good  evidence.  Irvino; 
had  formed  the  opinion  that  the  Animikie  rocks  consist  of  a  great  series  of 
quartzites,  quartz  slates,  clay  slates,  magnetic  quarlzites  and  sandstones,  thin 
limestone  beds  and  beds  of  a  cherty  and  jaspery  material,  probably  more  than 
10,000  feet  in  thickness,  and  that  with  these  were  associated  in  great  volume 
and  in  both  interbedded  and  intersecting  masses  several  types  of  coarse  gabbro 
and  fine  grained  diabase,  all  of  the  types  being  well  known  in  the  Keweenian 
serie?.  But  it  seemed  very  probable  to  him  that  "  the  original  Huroniiri  of 
lake  Huron  and  the  Animikie  slates  of  Thunder  bay,  and  thence  southwest- 
ward  to  the  Mississippi  river,  are  one  and  the  same  formation."^ 

ORIGIN      O  ic      THE      TRAP      B  E  ]^  S. 

It  had  been  shown  by  Ingall,  and  also  by  Bell  and   Irving,  that  som^^  cf 
the  sheets  of  trap  in  the   Animikie    rocks  are  intrusive ;  but  the   opinion 
expressed  by  nearly  all  the  geologists  who  have  studied  the  region  down  to 
the  last  four  or  five  years,  was  that  the  igneous  beds  in  the  formation  were 
Karlier  and       volcanic  fiows,  and  contemporary  in  origin  with  the  shales,  sand.stones,  lime- 
later  views  on   g^jQ^es,  etc  ,  with  which  they  seem  to  be  imbedded,  like  the  formations  of  the 
the  origin  of  '  '  -^  ' 

the  trap  beds,  overlying  Keweenian  series.  Dr.  Andrew  C.  Lawson  was,  I  think,  the  first 
to  show  the  real  origin  of  those  trap  beds  In  BuUe^.in  No.  8  of  the  Minne- 
sota Geological  Survey,  published  in   1893,  he  laid  down  three  propositions 

'^  Second  Geological  Survey  of  Pennsylvania.     Azoic  llocks,  Part  I.,  E  pp.  240-1. 

""  "This  Heems  plainly  indicated  by  the  cxpo.sures  on  the  cski-t  Hide  of  Thtindcr  bay,  ntid 
thence  to  Black  and  Nipigon  bays,  but  to  any  one  approaching  from  the  southwest  along  the 
Minnesota  coattt,  becomes  so  absolutely  certain  as  to  admit  of  no  (pieBtion  at  all.  Not  only 
doe.soncnn  descending  the  lower  part  of  the  Minnesota  coast  constantly  cross  the  Ke\v('(>iiawan 
beds  in  descending  order  until  the  Animikie  slates  are  reachcid  at  Grand  Portagt)  bay,  but 
on  the  large  island  at  the  inoutli  of  this  bay  he  may  see  slates  unch^rlying  Kew(iena\van 
diabase  in  a  continuous  cliff  exposure."  Copper-bearing  Uocks  of  Lake  Su|)erior,  liy  \< 
I)   Irving,  p.  3H5. 

■'  Ibid,  p.  :^90. 
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regirding  them  :  (1)  That  there  are  no  coatemporaneoua   volcanic  rocks  in 

the  Animikie  group.     (2)  That  none  of  the  trap  bheet.s  aswciated   with  the 

Aniraikie,  whether  of  the  nature  of  caps  or  intercalated  sheets,  is  a  volcanic 

tiow.      (3)  That  these  trap  sheets  are  all   intrusive  in  their  origin,  and  are  of 

the  nature  of  laccolite  sills.     This  conclusion  might  have  been  suspected  long 

before  from  the  observations  of  all  the  geologists  on  the  character  of  the  trai),  J^""-  liawsonn 

.,,...,_  projKifitiong  to 

for  each  one  of  them,  beginning  with  Logan,  had  noted  its  crystalline  texture  eHtablihh  that 

and  that  in  no  instance  was  it  of  an  amygdaloidal  quality.      Lawson  sums  up  iJ,'tM,"i'v'e  n\\\» 
his  argument  that — 

I.  The  trap  sheets  associated  with  the    Animikie  strata   are  not  volcanic 
flows,  because  of  the  combination  of  the  following  facts  : 

1.  They  are  simple  geological  units,  not  a  series  of  overlapping  sheets. 

2.  They  are   flat   with  uniform   thickness  over    areas  more  than  one 

hundred  square  miles  in  extent,  and  where  inclimd  the  dip  is  due 
essentially  to  faulting  and  tilting. 

3.  There  are  no  pyroclastic  rocks  associated  with  them. 

4.  They  are  never  glassy  or  amygdaloidal,  and  exhibit  no  How  struc- 

ture, and  they  have  no  ropy  or  wrinkled  surface- or  lava  breccia 
associated  with  them. 

5.  They  came  in  contact  with  the  slates  after  the  latter  were  hard  and 

brittle  atd  had  acquired  their  cleavage,  yet  they  never  repose  upon 
a  surface  which  has  been  exposed  to  sub  aerial  weathering. 

II.  They  are  intrusive  sills  because  of  the  combination  of  the  following 
facts  : 

1.  They  are  strictly  analogous  to  the  great  dikes  of  the  region  in  their 

general  relations  to  adjacent  rocks  and  in  their  field  aspect,  and 
in  that  both  the  upper  and  lower  sides  of  the  sheets  have  the 
facies  of  a  dense  aphanitic  rock,  which  grades  towards  the  middle 
into  a  coarfely  crystalline  rock.   . 

2.  They  have  a  practically  uniform  thickness  over  large  areas. 

3.  The  columnar  structure  extends  from   lower  to  upper  surface,  as  it 

does  from  wall  to  wall  in  the  dikes. 

4.  They  intersected  the  strata  above  and  below  them  after  the  latter 

had  be(  n  hard  and  brittle. 

5.  They  may   be  observed   in   direct   continuity   with  dikep,  and  only 

dilTer  from  them  in  being  horizontal  instead  cf  vertical. 
G.  They  pass  from  one  horizon  to  another. 

7.  The  bottom   of  the  sedimentary  strata  above  them,  wherever  it  is 

observable,  is  a  frethly  ruptured  surface. 

8.  Apophyses  of  the  trap  p^ss  from   the  main  sheet  into  the  cracks  of 

the  slate  above  and  below. 

9.  The  trap  sheets,    particularly  at   the   upper   contact,  hold  included 

fragments  of  the  overlying  slates. 

10.  They  locally  alter  the  slates  above  and  below  them. 

Lawson  does  not  agree  with  either  Irving  or   Ingall  in  their  estimate  of  Thi  kn.ss  ..f 
the  great  thickness  of  the  Animikie  rocks,  one  of  whom  puts  it  at  10,000  and  rock.n. 
the  other  at  12,000  feet.     They  did  not,   he  says,  recognize  the  tilted  struc- 
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Kvidrnc»«  of 
erosion . 


turo  or  thr  ^rcat  HyHtein  of  faultH  which  aro  present  in  the  group,  and  in  hi-, 
opinion  ono-fifth  of  thn  cBtiinatos  iH  much  nearer  the  true  thickneiiH.  Yet  h<^ 
believes  that  the  laccolitic  character  of  the  trap  caps  of  the  region  impIicB  an 
extenHiv««  eroHion  and  r«;nioval  of  the  once  ov<  rlyin^  strata,  and  it  swjrns  not 
iniproljuMe  to  hiui  that  over  much  of  the  Animikie  area  now  capped  with 
thoHf?  thick  HillH  there  waa  not  only  a  very  conHiderable  thickneas  of  the 
upper  portionH  of  the  Animikie,  but  that  the  Keweenian  strata  occupied  the 
Hanio  area.  Ho  shows  that  the  HillH  are  not  only  of  later  age  than  th*- 
Animikie  Htrata,  Vjut  later  than  the  Keweenian  also,  and  intrusive  in  both. 
They  have  been  injected  along  the  bedding  plane«  of  the  volcanic  sheets  of 
the  Keweenian,  just  as  they  have  been  between  the  sedimentary  planes  of  the 
Animikie.  And  because  of  this  lateness  of  origin  Lawson  thought  that  these 
trap  sheets  required  a  distinctive  name,  and  he  has  proposed  to  call  them  the 
Logan  sills,  which  is  quite  fitting,  for  none  of  the  geologists  have  done  V>etter 
work  in  the  area  of  the  north  shore  of  Lake  Superior  than  the  eminent  man 
who  organized  the  Canadian  Geological  Survey.  The  chief  interest  the  dikea 
and  sills  have  for  us  in  this  connection  however  is  the  evidence  they  furnish 
of  just  such  a  period  of  rock  disturbance  as  seems  to  be  essential  to  the 
making  of  a  mineral  region,  and  there  is  hardly  a  doubt  that  they  had  much 
to  do  with  it. 


Old  sea 

beaches  of 
lake  Superior. 


Lake  Warren. 


COASTAL      r  O  P  O  G  R  A  F'  H  V     O  >'     THE     NORTH     8  H  O  i:  E  . 

Another  piece  of  useful  work  done  by  Dr.  Lawson  refers  to  the  coast  a! 
topography  of  the  north  shore.  Logan  had  taken  notice  of  the  old  sea 
beaches  of  lake  Superior  fifty  years  ago,  and  he  made  measurements  in  a 
rude  way  showing  at  least  seven  strands  varying  from  30  to  331  feet  abov- 
the  present  level  of  the  lake.  Two  years  later*  Agassiz  also  noted  them  when 
making  his  tour  of  the  lake,  rising  terrace  above  terrace  in  retreating 
sheltered  bays  or  along  protected  shores,  sometimes  two  or  three  within  20  to 
50  feet  of  each  other,  and  again '  extensive  flat  shores  "spreading  above  to 
another  abrupt  bank,  making  the  former  shore,  above  which  other  and  other 
terraces  are  s<^en  ;  six,  ten,  even  fifteen  such  terraces  may  be  distinguished 
on  one  spot,  forming  as  it  were  the  steps  of  a  gigantic  amphitheatre.  ' -^' 

Lawson  by  careful  instrumental  levels  has  shown  a  succession  of  32  or 
33  strand  lines,  indicating  definitely  as  many  stages  of  level  rising  from  6  to 
as  much  as  587  if  not  to  607  feet  above  the  level  of  the  lake  as  it  now  is. 
All  but  the  lowest  of  these,  he  points  out,  represent  stages  of  a  sheet  of 
water  which  was  very  different  in  its  general  physiography  from  the  present 
lake  Superior.  It  is  estimated  to  have  had  an  area  of  about  150,000  square 
miles,  and  to  have  covered  the  entire  region  of  lakes  Huron  and  Michigan  as 
well  as  Superior  with  several  hundred  feet  of  water,  to  which  has  been  given 
the  name  of  lake  Warren.  It  would  take  me  too  far  afield  to  discuss  the 
question  of  the  lowering  of  the  lake  waters  to  the  level  at  which  they  now 
stand,  but  shortly  it  may  be  said  to  have  been  due  to  the  crust^l  warpings  in 
post  glacial  times  whereby  the  land  north  of  lake  Superior  has  been  lifted 

^"Lake  Superior  by  Louis  Agassiz,  pp.  413-4. 
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500  or  600  feet,  while  towards  the  south  it  may  have  subsided  correspond- 
ingly. There  is  no  doubt  whatever  as  to  the  northern  elevation,  as  post- 
glacial marine  deposits  have  been  found  by  Bell  on  Kenogami  river  450  feet 
above  the  sea^^  and  extending  thence  continuously  to  the  shore  of  James 
bay,  and  his  description  of  the  paps  from  lake  Superior  to  Long  lake,  the 
source  of  Kenogami  river,  goes  to  prove  that  it  is  the  abandoned  bed  of  a 
large  river.     Towards  the  south  the  great   lake  Warren   may    have  had  half 

a  dozen  or  more  successive  outlets  in  course  as  the  land  subsided,  before  the  i'l^^    t  ?^*. 

'  Oliver  Islet) 

channel  of  the  St.  Lawrence  was  opened  to  it,  and  if  so  the  lowering  of  location, 
the  water  must  have  extended  over  a  relatively  long  period  of  time.  Lawson 
has  traced  an  interesting  series  of  beaches  back  from  the  village  of  Silver 
Islet  along  a  trail  to  lake  Marie  Louise,  which  rises  from  the  crest  of  the 
present  storm  beach  12  feet  above  the  lake  by  gradual  steps  to  a  height  of 
168  feet;  and  at  the  back  of  Thunder  cape,  on  the  south  side  of  the 
entrance  to  Sawyer's  bay,  he  has  given  the  record  of  a  series  of  wave-cut  ter- 
races and  sea-clifis  rising  from  49 J  to  392  feet,  and  possibly  to ^482  feet, 
although  the  last  terrace  is  obscured  by  timber  and  could  not  be  definitely 
recognized  as  of  wave-wrought  origin.^-  From  the  high  level  indicated  by 
these  terraces  down  to  the  line  where  the  waters  of  lake  Superior  break  over 
the  crown  of  Silver  Islet  dike,  there  is  a  mighty  inteival  ;  and  while  there 
ia  no  certainty  that  the  dike  and  the  slates  which  enclose  it  did  not  rise 
much  higher  than  they  now  are  before  the  work  of  erosion  began,  one  must 
cut  loose  the  reins  of  fancy  to  conceive  that  there  might  have  been  a  Silver 
Islet  mine  when  the  waves  of  lake  Warren  washed  up  the  sand  and  peebles 
of  the  first  beaches,  or  cut  out  strand  lines  in  the  solid  rock. 

DR.    Coleman's    notes    of    o  ks  e  u\  a  t  i  ons. 

For  the  latest  notes  on  the  geology  of  the  Woods  location  I  am 
indebted  to  Dr.  Coleman,  who  besides  the  gift  of  seeing  accurately  has  the 
trained  mind  to  describe  clearly  and  plainly. 

Silver  Islet  itself,  Dr.  Ooleman  says,  consists  so  far  as  one  can  see  at 
present  of  Animikie  slate  crossed  by  a  dike  of  quartz  diabase,  the  latter 
greatly  weathered.  At  the  village  on  the  adjoining  mainland  one^finds  dark  Xsi  t  d 
gray  slate  of  the  same  kind  covered  in  parts  wi^h  a  sheet  of  diabase  finer  in  mainland, 
grain  than  that  of  the  isltt  and  free  from  quartz.  A  path,  used  as  a  winter 
roid  for  toboggans,  leads  a  little  west  of  north  from  the  village  across  a 
col  to  Sawyer's  bay.  This  depression  between  the  hills  <5eems  to  follow  the 
course  of  a  great  fault  which  separates  the  mountain  of  Thunder  Cape  from 

*^  "  Along  the  Missinaibi  river,  for  many  miles  above  its  junction  with  the  Mattagami 
a  blue  clay,  only  occasionally   holding  pebbles,  underlies   the  gray  and   drab  boulder  clay' 
which  is  overlaid  by  gravel,  sand  and  gravelly  earth.     Marine  shells  were  observed  liere  and 
there  along  this  river  from  the  Grand  rapid,  :ind  along   the   Missinaibi   fntm  n«>ar  Round 
bay,  all  the  way  to  Moose  Factory.     They  ajipear  in  most  cases  to  be  derived  fr  )m  a  pebbly 
drab  clay,  associated  with  tlic  boulder  drift.     Their  greatest  elevati  jn  above  tho  sea  on  each 
river  would  be  about  300  feet,  but  I  have  found  them  at   a  height  of  about  450  feet  along 
the  Kenogami  river,  a  branch  of  the  Albany."    Dr.  Robert  Bell  in   Can.  Geol.  Sur   Renort 
1875-6,  p.   340.  •       H      , 

'-  Sketch  of  the  Coastal  Topography  of  the  North  side  of  Lake  Superior,  with  Si)ecial 
Reference  to  the  Abandoned  Strands  of  Lake  Warren,  by  Andrew  C.  Lawson,  in  the  twen- 
tieth Annual  Report  of  the  Natural  History  Survey  of  Minnesota,  1893. 


■  — m  J  .-i-v t.axt^j.i. : 


■ 


188 


the  high  hills  of  the  mainland  to  the  east.  Eastward  of  the  trail  Keween- 
ian  rocks  rest  upon  the  Animikie  ;  at  the  bottom  coarse  red  conglomerate 
containing  pebbles  of  quartz,  quartzite  and  jasper  or  chalcedony  with  a 
The  great  calcareous  cement ;  above  this  gray  quartzitic  sandstone  ;  and  on  top  rather 
the  mountain,  soft  red  shale  with  some  pebbly  layers.  West  of  the  line  of  fault  Dr.  Oole- 
man  found  gray  slate  up  to  the  top  of  the  first  tableland,  near  the  col 
between  Silver  Islet  and  Sawyer's  bay ;  but  the  surface  is  so  covered  with 
debris  and  vegetation  that  the  upper  edge  of  the  slate  could  not  be  deter- 
mined. At  a  level  of  650  feet  above  the  lake  he  found  a  thick  bed  of  gray 
conglomerate  composed  of  black  chert  and  white  quartz  pebbles  in  a  cement 
of  coarse  sandstone,  and  above  this  some  sandstone  or  quartzite.  Above  650 
feet  a  cliff  of  diabase  trap  rises  to  820  feet,  followed  by  thick  beds  of  gray 
sandstone  reaching  to  870  feet,  above  which  a  second  bed  of  diabase  coarser 
in  grain  than  the  lower  one  reaches  the  top.  An  aneroid  reading  made  the 
summit  at  the  east  end  of  Thunder  Cape  range  about  960  feet  above  the  lake  ; 
but  the  rounded  summits  to  the  west  rise  at  least  100  or  200  feet  higher. 
Descending  the  mountain  at  a  point  farther  south,  and  with  a  much  more 
precipitous  slope,  he  found  diabase  down  to  670  feet,  then  slaty  rock  with  a 
few  feet  of  sandstone  and  a  band  of  conglomerate  for  ten  or  fifteen  feet. 
Below  this  a  talus  of  angular  boulders  hides  the  surface,  but  at  a  height  of 
450  or  460  feet  slate  appears  again.  From  the  summit  of  the  mountain 
one  can  see  that  the  red  strata  across  the  col,  that  is  beyond  the  fault,  have 
in  places  a  decided  dip  toward  the  north.  Several  dikes  of  diabase  and 
other  eruptives  penetrate  the  slate  in  the  lower  part  of  the  valley,  often 
standing  up  as  walls  or  hill-like  ridges.  One  of  these  not  far  from  the  vil- 
lage consists  of  a  handsome  diabase  porphyrite  containing  large  white  cry- 
stals of  plagioclase  felspar  in  a  dark  green  ground  mass.  This  dike,  which 
is  said  by  Mr.  Cross  to  have  been  followed  several  miles,  contains  at  some 
points  boulder- like  masses  of  nearly  white  anorthosite  or  pUgioclase  rock. 
It  is  probable  that  the  silver  bearing  vein  of  the  islet  is  connected  in  some 
way  with  the  fault,  and  the  presence  of  dikes  also  points  to  times  of  great 
disturbance  since  the  Animikie  shales  or  slates  were  laid  down.  Dr.  Cole- 
man suggests  that  it  would  be  well  to  map  the  district  in  detail  and  deter- 
mine the  amount  of  throw  of  the  fault  if  possible.  The  continuation  of  the 
rich  Silver  Islet  vein  has  been  looked  for  with  energy  by  men  of  all  sorts, 
but  never  found,  and  he  thinks  that  perhaps  careful  mapping  of  the  coun'iy 
may  give  suggestions  of  value  in  this  rescect.^^ 


The  dikes  in 
the  s!ate. 


DEVELOPMENT    OF    T  H  1^:    WOODS    LOCATION. 

Incencives  to  ^®  ^^^  ^^^  t&ke  up  the  story  of  raining  work  upon  the  location  where 

work.  i^  ^ag  broken  off  to  introduce  the  geological  sketch. 


^-This  ia  ((uite  po-ssible.  Indeed  Mr.  Cross,  the  caretaktr  of  the  property,  is  con 
vinced  that  the  vein  which  crosses  Burnt  ifhind  to  the  mainland  is  not  the  Silver  Ishit  Itvid 
at  all.  "(Jfr  the  point  where  the  Catholic  cliureh  stands,"  he  informed  nie,  "are  to  bt 
seen  two  veins  in  ihe  lake  which  I  believe  to  be  the  true  continuation  of  the  Silver  l^le 
veins.  They  carry  blende  and  lead,  and  the  ^angne  is  the  fame,  but  no  w  rk  has  been  don« 
upon  them  beyond  firing:  a  few  shots.  This  is  about  three-quarters  of  a  rnih'  north  of  Sil' 
lelet.     An  outcropping  has  ako  been  not  eed  just  west  of  the  end  of  Burnt  island." 
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The  removal  of  the  royalties,  the  voiding  of  all  reservations  of  mines  of 
gold  and  silver  in  any  patents  already  issued,  the  imposition  of  a  tax  of  two 
cents  per  acre  on  mineral  lands,  and  the  recent  discoveries  of  silver  made  \)y 
the  McKellars  at  several  points  around  Thunder  hay  were  no  doubt  the  chief 
causes  which  influenced  the  Montreal  Mining  Company  to  commence  a 
systematic  exploration  of  the  lands  held  by  them  on  lake  Superior. 

In  May,  1868,  ^n  exploring  party  of  six  men,  in  charge  of  Thomas  Mac-  KxplMratumof 
farlane,  arrived  in  Thunder  bay,  and  after  visiting  the  Shuniah  or  Duncan  ^^*'  Mcntrfal 
mme  they  started  in  a  Mackinaw  boat  to  examine  the  Jarvis  location,  one  of  pri.|..'rti.'». 
the  properties  of  the  Montreal  Company.      It  lies  about  25  miles  southwest 
of  Fort  William.     Here  they  stayed  from  20th  May  to  Ist  June,  and  then 
went  on  to  Stewart's  location  at  Pig(on  river,  returning  to  Fort  William  on 
2 Ist  June      Both  locations  were  locked  over  carefully,  but  without  any  dis 
covery  of  promise  being  made.     On   23rd   ^lay   they   arrived  at   the  Woods 
location  and  remained  until   Slat  July.      Here  it   was   to   be   expected,  Mr. 
Macfarlane  sa}  p,  that  the  junction  of  Logan's  upper  and  lower  groups  of  the 
Upper  Copper-bearing  rocks  would  occur,  and   that   the   many  dikes  and  the 
trap  of  Thunder  Oape  would  be  found  to  present   interesting  relations  to  the 
sedimentary  rocks      Therefore  he  determined   to   make  a  complete  geologica. 
map  of  the  location  and  arranged  with  his  assistant,  Mr.  Gerald  C.  Brown,  to 
survey  the  shore  line. 

While  engaged  planting  pickets   on  the  islands  fronting  the  location  Mr.  DiHcoveiyot 

Brown  landed  on  the  rock  afterwards  named   by  Mr.  Macfarlane  Silver  Islet,  '^'»**  Silver 
,.,.,  ...,  -  iHl't  vein, 

and  noticed  a  vein  and  galena  occurring  in  it.     Mr.  Macfarlane  himself  then 

visited  the  isUnd,  and  three  men  were  set  at  work.  The  course  of  the  vein 
was  found  to  be  n.  32'  w.,  and  its  dip  about  80  k.  On  the  north  side  of 
the  islet  it  had  a  width  of  20  feet,  but  on  the  south  it  divided  into  two 
branches,  each  seven  to  eight  feet  wide.  The  gangue  was  seen  to  consist  of 
calcspar  and  quartz,  with  galena  in  little  cubes  visible  in  every  part  of  it, 
together  with  some  iron  and  copper  pyrites  and  blende.  On  10th  July  the 
first  metallic  silver  was  noticed  by  John  Morgan,  one  of  the  exploring  party, 
in  the  shape  of  small  nuggets  on  the  east  or  hanging  side  of  the  west  branch 
of  the  vein.  A  single  blast  was  sufficient  to  detach  all  the  vein  rock  carrying 
ore  above  the  surface  of  the  water,  but  the  ore  was  traced  some  distance  out 
into  the  lake  where,  instead  of  scattered  nuggets  of  native  silver,  l^t^ge  ^.^  ^^  ^.^^^j^ 
patches  of  veinstone  rich  in  galena  were  visible,  intermixed  with  small  par-  "•'•  "n  the 
tides  and  large  nuggets  of  silver.  The  thickness  of  the  rich  part  of  the  vein 
varied  from  a  few  inches  to  two  feet,  and  by  working  in  the  water  with  crow- 
bars some  rich  pieces  of  ore  were  broken  otf.  On  ir)th  July  three  packages 
of  the  best  specimens  were  shipped  from  Fort  William  to  Montreal,  and 
altogether  1  336  lb.  of  ore  was  obtained  which  was  carefully  weighed  and 
sampled  in  Montreal  in  the  following  December.  Assays  of  iour  samples 
each  were  made  by  Prof.  Chapman  of  Toronto,  Dr.  Hayes  of  Boston  and  Mr. 
Macfarlane,  the  average  of  which  was  2,087  oz  Troy  per  long  tor.  The  rent 
of  the  season  from  31st  July  to  23rd  September  was  occupied  in  exploring 
^ther  locations   of  the   ccn  pany   ea^t   of   Silver    Islet.      Next  year  worn  wae 
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resumed  at  the  islet,  but  it  was  only  upon  the  calmest  days,  when  neither 
wind  nor  swell  disturbed  the  lake,  that  operations  could  be  carried  on.  The 
extreme  coldness  prevented  the  men  from  continuing  for  longer  than  half  an 
hour  at  a  time,  yet  they  were  enabled  by  working  in  a  depth  of  two  to  four 
feet  of  water  to  raise  and  ship  forty-six  half  barrels  of  good  ore,  weighing 
9,455  lb.  and  valued  by  Mr.  Macfarlane  from  assays  made  at  $6,751.  These 
figures  seemed  to  justify  an  attempt  to  establish  a  mine  on  Silver  Islet,  and 
accordingly  on  12th  August  a  shaft  was  begun  in  the  centre  of  it.  Later  on 
a  shaft  house  was  built  over  it,  which  contained  sleeping  and  eating  rooma 
for  the  men.  A  screen  of  two  inch  planks  protected  it  on  the  west  side  from 
the  spray  driven  over  the  islet  during  heavy  gales  from  that  quarter,  and  at 
such  times  the  men  felt  perfectly  secure.  The  sinking  of  the  shaft  was  con- 
tinued until  a  depth  of  18  feet  was  attained,  or  12  feet  below  the  level  of  th& 
lake.  At  this  depth  several  small  veins  were  struck  which  brought  with 
them  more  water  than  could  be  raised  by  a  windlass,  and  the  men  were 
removed  to  the  mainland  to  cut  the  timber  required  for  the  cribbing  and 
other  extensive  works  already  planned  for  the  next  season.  But  although 
work  in  the  shaft  was  discontinued  it  was  found  possible,  owing  to  the  forma- 
tion of  ice  around  the  islet,  to  blast  upon  the  vein  under  water  and  lift  the 
ore  out  by  means  of  tongs  and  long-handled  shovels.  In  this  way  nearly 
nine  tons  were  won  and  shipped  to  Montreal  in  the  spring,  and  the  report  of 
the  workings  attracted  much  attention  in  England  and  the  United  State?. 

SALE     TO     THE     ONTARIO     JriNERAL     LANDS     COMPANY. 

.j^       .    .  The  experience  gained  during  the  summer  of  1869  had  convinced  Mr. 

for  sale  of  the  Macfarlane  that  strong  and  extensive  works  would  be  necessary  for  the  pro- 
focations.^  tection  of  the  islet  and  the  mine  from  the  violence  of  the  storms  prevailing 
there.  He  estimated  that  at  least  150,000  would  be  required  for  the  purpose, 
and  in  the  event  of  the  company  being  unwilling  to  raise  the  necessary  work- 
ing capital  he  recommended  efforts  on  the  part  of  the  board  to  sell  the 
property.  The  total  quantity  of  ore  taken  out  up  to  this  time  was  28,073  Ib.^ 
which  realized  after  being  smelted  and  sold  $23,115.  fn  spite  of  this  bright 
showing,  and  of  the  fact  that  ten  men  in  actual  working  time  of  fourteen  days- 
had  been  able  to  produce  $16,000  worth  of  ore,  the  board  decided  to  sell  not 
only  Silver  Islet  but  the  whole  of  its  property  of  eighteen  locations,  aggre- 
gating 107,098  acres.  Negotiations  were  carried  on  for  this  purpose  during 
the  spring  and  summer  of  1870.  The  president  of  the  company,  Hon.  Thomas 
Ryan,  endeavored  to  procure  the  assistance  of  capitalists  in  London,  but 
found  little  disposition  there  to  "embark  in  distant  mining  enterprises.'^ 
Other  parties  who  had  made  a  conditional  offer  for  part  of  the  lands  failed  to 
raise  money  in  the  same  quarter.  Finally,  on  25th  May,  an  Rgreement  was 
entered  into  for  the  sale  of  the  whole  of  the  company's  real  estate  to  Edward 
Alexander  Prentice,  of  Montreal,  for  $225,000,  he  putting  up  a  forfeit  of 
$2,000  and  undertaking  to  pay  $48,000  on  1st  September,  $50,000  on  Ist 
January,  1871,  $50,000  on  ist  July  and  $75,000  on  1st  September  of  the 
same  year,  with  interest  at  six  per  cent.     Mr.  Prentice  sought  to  place  the 
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property  in  England  and  partially  succeeded  in  negotiating  a  sale.     Not  being 

able  to  provide  all  the   money  required,  the  English   parties  in  August  tele 

graphed  Alexander  H.  Sibley  in  New  York,  offering  one  half  the  property  on 

the  terras  of  the  bond.     The  proposal  was  accepted  by  Mr.  Sibley,  who  went 

to  Montreal,  but  on  the  day  when  the  first  instalment  was  to  be  paid  over  the 

English  parties   withdrew  and  left   Mr.   Sibley  to  find  the  whole  amount  or 

abandon  the  purchase.      Mr.  Prentice  transferred  his  option  to  Mr.  Sibley  for 

a  tenth  interest,  and  having  persuaded  some  American  capitalists  to  join  him  Th«- locationH 

Mr.  Sibley  became  the   purchaser   of  the   whole  of  the  Montreal  company's  tninsf.rred  to 

property.     The  terms  made  with    l*rentice  provided  that  in  addition  to  the  syndiciito. 

tenth  interest  he  should  be  paid  $1,000  out  of  the  iirst  earnings  to  reimburse 

legal  and  other  expenses  incurred  by  him,  and  that  the  sum  of  $2,000  which 

he  had  paid  as  forfeit  money  should  be  recouped  to  him.     The  title  to  the 

property  remained  vested  in  Mr.  Sibley  until  2nd  November,  1870,  when  a 

deed  of  trust  was  executed  wherein,  after  setting  forth  the  conditions  under 

which  the  business  aflairs  should  be  carried  on,  the  interests  of  the  parties 

were  made  for  the   purpose   of   convenience   on   the  basis  of   1,000  parts  or 

shares,  as  follows  : 

E.  B.  Ward Detroit 440  PerHonnel  of 

PMward  L«'ariud Pittsfi.'ld,  Mass   400  ^^^  ^^^ 

Alexander  H.  Sibley Detroit 100  organ./.at.on. 

Charles  A.  Trowbridge New  York 100 

Peleg  Hall'l New  York lOO 

William  B.  Frue Houghton,  Mich     100 

William  H.  Zabriskif New  York 26 

A.  H.  Sibley  (trustee) Detroit   154 

George  S.  Coe New  York 20 

Edward  A.  Prentice Montreal 160 

Messrs.  Sibley,  Ward,  Learned,  Hall  and  Trowbridge  were  named  the 
trustees,  with  Mr.  Sibley  as  president  at  a  salary  of  .^5.000  a  year  :' '  and  Mr. 
Frue  became  superintendent  at  the  same  salary,  with  a  further  understanding 
that  he  should  be  allowed  $25,000  as  a  gratuity  in  case  within  one  year  the 
net  proceeds  of  the  mine  should  suffice  to  pay  the  purchase  money  and  the 
gratuity.  All  that  the  shareholders  put  up  was  $50,000  to  pay  the  first 
instalment  and  $23,100  for  working  capital.  The  balance  of  the  purchase 
money  was  paid  out  of  sales  of  silver,  the  product  of  the  mine,  which  in  the 
years  1870  and  1871  reached  a  total  of  nearly  $800,000,  and  Mr.  Frue  earned 
\nd  was  paid  his  gratuity. 

The  official  record  of  the  company,  which  was  incorporated  by  an  Act  of  of^j^^j^l  record 

:he  Ontario  Legislature  in   1872  as  The  Ontario  Mineral   Lands   Company,  ^^  ♦^l^'' "^7 

°   .  ,        .  I        /     company  .< 

states  that  Captain  Frue  and  a  party  of  miners  commenced  work  on  the  2nd  early  oper- 

lay  of  September,  1870,  and  a  breakwater  and  dam  were  constructed  which  ih-T*'" 

mabled  him  to  begin  mining  in  about  thirty  days.      In  November  a  heavy 

jale  carried    away   part    of    this    structure,    which   was   repaired  and  work 

esumed,  though  under  great  difficulty,  as  boisterous  weather  prevailed  most 

)f  the  time  during  the  winter.     On  8th  March,  1871,  a  heavy  sea  driving  a 

^  ^3  At  the  same  meeting  of  the  trustees,  held  in  New  York  city  on  2nd  November,  1870, 
■^d\*ard  Learned  was  appointed  treasurer  and  Charles  A.  Trowbridge  aecretarv,  with  head 
ttices  at  52  Broadway,  New  York. 


■ 
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larf;«  Wo<iy  of   ico   carr'uMl    away  nearly  half  the  crib  work  and  (jIIcmI  the  rain- 

and  coIIVt  dam  with  wat<T.      Il  waH  th«  10th  of  May  b<ifor«  mining  wag  ftgai:. 

roHunu'd,  anci  from  that  date  until  the  end  of  the  next  year  it  wa«  carried  on 

Hnidiano'M       unintemiptedly.      VexatiouH  iawguits  which  they  had  V>e«n  compelled  to  buk 

uiiil   hurci'MHi-^.        ....  I         1  .  1-11  II     1 

tain,  intricat«!  le^'al  qufHtioiiH  which   th<^y  were  <:ompellf;d  to  COmpromiH«  .  aii  i 

'•  iiiHidioiiH   attacks   upon    the   inU'grity    of    their   prop^-rty,"   which  th<;y  )i;i'l 

HUcceHafully  defeated,  arf;  givea  aH  cauHeH  hy  the  truHteea  which  had  rend*  r*  <i 

i^,  inexpedient  and   impracticable   to   m*ke   a  report  of  their  operationH  until 

I  he  close  of   1872.      i'>ut  in    the   interval    they  had    paid  on   purchase  of  the 

property,  including  interest  and  premium  on  gol<).  .$217,209,  for  tmelting  anl 

frc'ight  a\)Out  .?  100,000,  for   labor  and   construction   account  about  .S2G0,0f''> 

and  for  various  other  services   about   8^0,000,  and   in   addition  they  divide  i 

among  the  aliareholders  S2G2,GGG  cash  :  and  besides  the  •?50,000  paid  in  by 

the  shareholders  for  the  first  instalment  of  purchase  money  and  'S'2^3, 100  for 

working  capital,  they  received   from   sales  of  silver  8797,448  and  from   the 

sale  of  the  Jarvis  location  SloO,000. 

"  When  the  trustees  took  possession  of  the  property,"  they  stat^i  in  th" 

report  to  the  shareholderp,   "it  was  a  lonely  and  degolate  wildernesH.      They 

have  transformed  it  into  a  thriving  and  industrious  settlement,  with  a  church, 

schoolhousp,   store,  custom  house,  post  oflBce,   and  substantial  dwellings  for 

over  500  men.     They  have  made  it  the  best  harbor  of  refuge  on  the  northern 

shore  of  the  lake,  with  a  lighthouse  on  Silver  Islet  and  range  lights  on  the 

mainland,  with  extensive  wharves  for  shipping  ores  and  supplies,  with  basins 

protected  by  breakwaters,  with  a  sectional  dock  fcr  repairing  vessels,   with 

three  steam  tugs  and  complete  equipments  of  all  descriptions.     Silver  Islet 

itself  was  a  bare  rock,  nearly  a  mile  from  the  mainland,  exposed  to  V>eing 

daily  submerged  by  the  waters  of  the  lake  ;  measuring  not  more  than  eighty 

by  one  hundred  feet^*.     Its  area  has  now  been   enlarged  to  over  two   acres, 

well  protected  against  storm  and  water,  and  covered  with  buildings  for  the 

mining,  assorting  and  packing  of  the   ore.     The   mine,"  they   said,   "  is  with^ 

out  question  the  most  remarkable  silver  mine  in  the  world." 

But  one  important  change  had  taken  place  during  this  time  with  respect 

Company         to  the  Woods  location.     Deeming  it  for  the  best  interests  of  the  trusts,  the 

organized.        trustees  had  on  21st  February,  1872,  made  a  deed  of  this  location,  including 

Silver  Islet  and  the  other  islets  in  front  of  it,  to  a  Company  organized  under 

the  laws  of  the  State  of  New  York,  and  called  The  Silver  Is]et  Mining  0cm- 

pany  of  Silver  Islet,  Lake  Superior.     To  this  Company  they  conveyed  all  the 

mining  plant  and  stores  there  and  on  the  mainland,  together  with  $60,000  or 

60  per   cent,    of   the   capital   stock   of   the   Wyandotte  Silver   Smelting  and 

^*  Hardly  any  two  authorities  agree  as  to  the  exact  size  of  the  original  islet.  Mr.  Ma«- 
farlane,  writing  in  1869,  describes  it  as  being  at  its  highest  part  only  six  feet  above  the  level 
of  the  lake,  while  in  1879  he  says  it  was  eight  feet  above  the  lake  and  measured  about  90  feet 
each  way.  Captain  Frue  gave  70  feet  as  the  greatest  width  and  80  feet  as  the  greatest 
length,  in  no  place  rising  more  than  eight  feet  above  the  lake.  John  H.  Forster,  who  has 
w^ritten  a  history  of  the  settlement  of  Silver  Islet  for  the  Michigan  Pioneer  and  Historical 
Society  (vol.  xiv.,  1889,  pp.  197-205^  says  it  was  only  75  feet  long  by  60  wide,  sloping  from 
the  apex  to  the  water.  James  W.  Cross,  the  caretaker  of  the  property,  who  has  been 
employed  there  since  June,  1871,  says  the  islet  was  originally  40  by  70  feet  and  rose  at  two 
points  four  feet  above  the  level  of  the  lake. 
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Refining  Works,  which  the  trustees  had  caused  to  be  constructed  for  the 
purpose  of  smelting  the  ores  from  Silver  Islet  mine,  there  being  no  eitablish- 
ments  in  the  Eastern  States  of  sufficient  capacity  to  do  the  work.  It  seems 
really  to  have  been  a  company  within  a  company,  after  the  manner  of  the 
construction  companies  with  which  the  finance  methods  of  some  great  railway 
enterprises  have  made  us  familiar. 


ATTEMPT    TO    JUMP    THP]    LOCATION. 

Reference  was  made  in  the  report  of  the  trustees  to  the  insidious  attacks 
upon  the  integrity  of  the  Company's  property,  and  before  entering  upon  a 
fuller  description  of  mining  operations  an  account  of  this  business  may  be 
given.  I  stick  closely  to  the  facts  as  they  are  found  in  the  letters  and  papers 
on  the  fubjeot  in^the  Crown  Lands  office. 

The  grant  of  the  Woods  location  was,  with  the  small  islands  in  front  of  the  rpj^g  newCom- 

tract  on  the  mainland  as  shown  by  McNaughton's  plan  of  survey,  to  include  an  P.^'^y  ^^nd  its 

^  &  r  j>  ^    rights  in  the 

area  of  ten  square  miles,  or  6,400  acres.  It  was  transferred  to  the  Sibley  syndi-  location. 
cate  by  the  Montreal  Mining  Company  on  Ist  September,  1870,  and  on  the  same 
day  Captain  Frue  arrived  to  begin  work  upon  it.  Furthermore,  it  appears 
that  a  license  was  procured  by  Frue  from  the  Government  covering  170  feet 
on  the  course  of  the  vein  on  20th  June,  1870,  which  was  renewed  the  follow- 
ing year  ;  and  according  to  a  statement  in  a  lengthy  letter  to  the  Commis- 
sioner of  Crown  Lands,  under  date  of  March,  1872,  the  Montreal  Mining 
Company  in  the  fall  of  1870,  "while  we  held  a  contract  of  purchase  from 
them  and  with  our  concurrence  for  our  benefit,"  applied  for  a  grant  of  certain 
land  covered  with  water  appurtenant  to  the  Woods  location  ;  but  if  this 
application  was  made  it  is  not  among  the  papers.  Before  the  end  of  Novem- 
ber, 1870,  287  barrels  of  ore,  weighing  78  short  tons  and  valued  at  over 
$100,000,  was  shipped  to  the  Balbach  smelting  works  in  New  Jersey,  and  at 
the  close  of  the  year  the  superintendent  reported  $60,000  to  $70,000  worth 
of  ore  at  the  mine.^''  Operations  were  actively  carried  on  at  the  islet  during 
the  whole  of  1871,  and  this  was  well  and  generally  known.  Yet  on  6th  Sep  tern  Alfred  Sey- 
ber  in  that  year  one  Alfred  Seymour  of  Toronto,  afterwards  of  London,  Eng.,  ^tioii  t?t^he 

applied  to  the  Department  of  Crown   Lands  to   purchase  several   islands  in  Crown  Lands 

,  ...  l>ei)artment 

front  of  the  Woods  location,  Shangoinah  island  and  Silver  Islet  and  the  land  for  islands  and 

under  water,  but  excluding  Burnt  island,  being  in  all  about  400  acres,  and  he  ^'^  *  '^  "^'^' 

paid  in  the  money  therefor  at  the  rate  of  $1  an  acre.     The  area,  as  shown  by 

the  plan  filed  with  the  application,  embraced  not  only  Silver  Islet  and  the 

works  upon  it,   but  also   the  wharves  and  warehouses   built   by  the  Sibley 

syndicate  on  the  mainland,  together  with  the  right  of  mining  in  any  direction 

from  Shangoinah   island   to   the   distance  of   forty  chains   beyond  the  limits 

thereof,  and   of  building  cribwork   or  other   structures   for  the   purpose  of 

mining  on  any  part  of   the   location.     On  5th   October   the  application  was  Oue3tions  for 

submitted  by  the  Commissioner  of  Crown  L^nds  to  the  Attorney- General  for  consideration. 

an   opinion:     (1)  Whether   the  ''small   islands  in   front"  described  in  the 

patent  of  the   Woods  location   included  all   or   only  some  of  them  ;  and  (2) 

^•"'  Prospectus  of  the  Silver  Islet  Company,  February,  1871,  pp.  6-7. 
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whether  the  land  covered  with  the  waters  of  the  lake  is  within  the  authority 
of  the  Ontario  Government  to  convey.  It  appeared  to  the  Commissioner  that 
only  some  of  the  islands  represented  on  McNaughton's  plan  were  shown,  and 
on  comparing  the  field  notes  with  the  map  attached  to  the  report  of  the 
Company's  engineer,  the  opinion  was  expressed  that  Silver  Islet  and  some 
other  islands  were  not  shown  on  the  field  notes.  But  it  also  appeared  to  him 
that  the  islands  in  front,  including  those  in  Seymour's  location,  were  required 
with  the  tract  on  the  mainland  to  make  up  the  area  of  6,400  acres  called  for 
by  the  patent. 
The  Attorney  The  opinion  of  the  Attorney-General,  which  bears  evidence  of  having  been 

General'sopni-  ^jj-awn  up  in  haste,  is  not  luminous  and  the  line  of  argument  is  not  easy  to 
follow,  but  there  is  no  doubt  as  to  the  intent  of  it.  As  to  the  right  of  the 
Province  to  grant  the  land  under  water,  he  had  no  misgiving,  but  a  grant 
could  give  no  right  to  interfere  with  the  navigation  of  the  lake.  As  to  the 
small  islands  in  front  of  the  location,  his  opinion  was  that  only  such  as  were 
shown  upon  the  surveyor's  plan  should  pass  by  the  patent,  as  the  obvious 
intention  was  to  make  the  plan  the  limitation  of  the  grant.  "  Were  all  the 
islands  shown  upon  the  plan  small  islands,"  he  says,  "  then  all  shown  would 
J  think  pass  by  the  grant ;  but  as  the  Shangoinah  cannot  properly  be  included 
in  the  words,  *  the  small  islands  in  front,'  the  expression  must  be  used  in 
either  one  of  the  following  two  senses :  that  is,  either  to  pass  all  the  islands 
shown  upon  the  plan  with  the  exception  of  Shangoinah,  or  else  to  point  out 
in  a  very  loose  way  the  extent  outwardly  to  which  the  location  was  to  go.  I 
think  that  when  we  find  a  group  of  small  islands  beyond  which  the  survey 
does  not  seem  to  have  outwardly  extended  all  the  islands  between  which  and 
the  shore  are  small  islands,  that  it  may  be  fairly  concluded  that  the  latter  is 
the  proper  construction  and  that  the  expression,  *  the  small  islands  in  front ' 
was  not  intended  to  include  islands  which  are  outside  the  most  outwardly 
shown  upon  the  field  notes.  If  evidence  were  produced  showing  that  all  the 
islands  were,  or  that  only  those  within  a  certain  line  ivere  included  in  the 
actual  computation  of  area,  this  would  in  my  opinion  have  the  effect  of  con- 
trolling the  effect  of  the  patent,  and  such  evidence  would  I  think  be  here 
admitted.  But  in  the  absence  of  any  such  evidence  I  consider  what  I  have 
stated  to  be  the  effect  of  the  patent."  Accordingly  the  Attorney-General 
saw  no  objection  to  the  grant  being  made  in  the  terms  of  the  application  of 
Alfred  Seymour,  excepting  thereout  the  lands  granted  the  Montreal  Mining 
Company,  and  upon  the  understanding  that  under  no  circumstances  should 
any  claim  be  made  against  the  Government  on  account  of  any  failure  in  the 
grant  arising  from  any  question  as  to  the  authority  of  the  Government  to 
sioner'sTi'il'im'  make  the  grant  or  otherwise.  The  tile  date  of  this  opinion  is  19th  December, 
in  favor  of  1871,  and  on  the  same  day  a  ruling  in  accordance  with  it  was  made  by  the 
plication.  Commissioner  of  Crown  Lands — Alfred  Seymour,  by  his  solicitor,  agreeing  to 

accept  the  patent  in  the  terms  of  the  order. 
Anew  Govern-  Next  day  there  was  a  new  Government  in  office,  and  on  2l8t  December 

^lT(Tth^^      Mr.  Sibley  heard  for  the  first  time  of  the  attempt  to  dispossess  himself  and  his 
patent.  associates  of  their  mine  and  works  on  Silver  Islet,  when  steps  were  taken  to 
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stay  the  issue  of  the  patent,  which  was  made  out  and  ready  for  signature.    It 
was  stayed   accordingly,  and  alter  a  full  statement   for  the  Sibley  syndicate 
was  presented  to  the  new  Commissioner  of   Crown   Lands  the  oaae  was  care- 
fully considered.     The  Surveyor-in-Ohief,  Thomas  Devine,  made  an  examina- 
tion of  the  plans  of  the  several  locations  granted  to  the  Montreal  Mining  Com- 
pany and  others  with  the  view  of  ascertaining  whether  the  patents  covered 
the  islands  in  front  of  them  where  situated  in  the  same  relation  to  the  main- 
land as  Shangoinah  and  Silver  Islet.    "  I  find  that  the  plans  of  Jarvis  location  i^g.^j^t  of  th 
and  Prince's   location,"   he  stated  in  a  memorandum  prepared  in  May,  1872,  Surveyor-in- 
"  have  islands  in  front  at  even  greater  distances  from  the  shore  than  Silver 
Islet  and   Shangoinah,  which   are  clearly   embraced   in  those  locations.      If 
Shangoinah,  Silver  Islet  and  the  adjoining  reef  were  omitted  from  the  area  in 
Woods  location,  the   quantity    of  land  would   fall  short  of   the  6,400  acres, 
clearly  indicating  that  these  inlands  were  included  as  being  part  of  the  location." 
Furthermore,  he   found   that   the   location   on   the  original  plan  was  shaded 
yellow,  and  that  the  shading  embraced  Shangoinah,  Silver  Islet  and  the  adjoin- 
ing islands,    "  thus  presenting  the  clearest  evidence  that  the  intention  was  to 
convey  them."     All  the  papers  on  file  in  reference  to  the  lands,  together  with  geymour's  ao- 
Alfred  Seymour's  application,  were  considered  in  Council  on  22tid  Juno,  and  plication 
the  minute  shows  that  the  application  was  not  granted.     An  application  for 
a  water  lot  in  front  of   the  location  covering  34 i    acres  was  put  in  by  Mr. 
Sibley  o^  5th  April,  1872,  which   was   granted  on  12ch  July  ;  and  on  23rd  Area  of  the 
May  of  next  year  a  further  grant  of  a  water  lot  in  front  of  the  location  was  l<>caj;ion  ox- 
made  covering  an  area  of   4,833  acres,  the  Goverrment  price   being   $1  per  water  lot«. 
acre.     The  total  area  of  the  location  at  the  end  of  1873,  including  lands  par- 
chased  for  timber,  was  15,150  acres. 


DETAILS    OF  OPERATIONS    ON    SILVER    ISLET. 

The  materials  for  a  story  of  Silver  Islet  mine  from  first  to  last  must  be  Material!  for 
looked  for  in  the  annual  reports  and  other  official  papers,  and  unluckily  a  set  g-jypr°iJj^/ 
of  these  does  not  seem  to  exist  anywhere.  Messrs.  Sibley,  Frue,  Trowbridge, 
Ward  and  almost  every  other  leading  man  who  was  connected  with  the  enter- 
prise are  dead  ;  the  papers  at  the  head  otHce  in  New  York  are  scattered  and 
lost,  and  although  1  have  applied  in  many  likely  quarters  I  have  not  succeeded 
even  in  getting  together  all  the  annual  reports.  The  best  collection  is  in  the 
hands  of  W.  M.  Courtis,  m.e.,  of  Detroit,  which  has  been  placed  at  my  dis- 
posal, and  some  others,  along  with  special  reports  and  papers,  I  have 
received  from  Henry  S.  Sibley  of  Detroit,  one  of  the  trustees  of  the  present 
owners,  from  Judge  Kingsmill  of  Toronto,  and  from  James  W.  Cross  of 
Silver  Islet. 

SUPBRINTKNDIKT     FRCK's     N.\RRATIVE. 

One  of  the  best  sources  of  information  on  the  first  few  ycar.s  of  Silver 
Islet  is  to  be  found  in  a  sketch  prepared  by  Superintendent  Frue  and  pub- 
lished in    he  report  of  the  board  to  the  shareholders  for  1873. 

10  B.M. 
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Beginnings  at 
rSilver  Islet 
under  W.  B. 
Frue's 
.-management. 


The  Islet,  and 
-formidable 
-works  for  its 
protection . 


A  series  of 
^disasters. 


On  the  day  that  Mr.  Sibley  arranged  to   purchase  the  locations  of  the 
Montreal  Mining  Company  he  wired  Mr.  Frue  at  Houghton,  and  that  same 
day  (30th  August,  1870)  Mr.  Frue  chartered  the  steamer  City  of  Detroit  at 
Houghton  to  cross  the  lake.     A  hoisting  engine  and  all   kinds   of  mining 
supplies  were  got  on  board,  and  a  working  force  of  34  men.     With  a  heavy 
scow  and  a  raft  of  20,000  feet  of  square  limber  in  tow  they  started  for  the 
north  shore  and  arrived  at  Silver  Islet  on  the  morning  of  1st  September,  on 
"which  day  according  to  arrangement  the  purchase  was  perfected.     As  soon  as 
the  supplies  were  unloaded  the  islet  and  its  surroundings  were  examined, 
plans  were  formed,  and  the  construction  of  cribs  was  commenced.     The  islet 
as  described  by  Frue  "  was  a  small  barren  rock,  the  greatest  width  of  which 
was  seventy  feet  and  length  eighty  feet,  and  in  no  place   rising  more  than 
eight  feet  above  the  water,  its  position  being  about  three-quarters   of  a  mile 
from  the  mainland  and  exposed  to  a  sweep  of  200  miles  of  lake  Superior." 
By  working  eighteen  hours  a  day  they  succeeded  in  thirty  days  to  put  in 
place  460  feet  of  cribbing,  thoroughly  bolted  together,  filled  with  rock  and 
having  an  average  depth  of  thirteen  feet.     Inside  of  the  crib  work  was  a 
cofier-dam  built  of  clay  and  other  materials  brought  up  from  Detroit,  which 
enclosed  70  feet  in  length  of  the  outcrop  of  the  vein,  and  the  water  in  this 
space  having  been  lifted  out  by  steam  syphons  mining  was  commenced  on  5th 
October.     Good  progress  was  made  until  26th  October,  when  200  feet  of  the 
breakwater  was  carried  away  by  a  heavy  southeast  gale,  the  cofi'er-dam  was 
damaged,  and  the  pit  opened  on  the  vein  was  filled  with  rock  from  the  cribs. 
The  breach  was  repaired  with  a  double  line  of  cribwork,  having  a  base  of  26 
feet,  the  cofier-dam  was  restored  and  the  pit  cleaned  out;  November  18th 
mining  was  resumed,  and  on  the  26th  the  last  shipment  of  ore  for  the  season 
was  made.     The  value  of  ore  raised  and  shipped  from  5th  October  to  the  close 
of  navigation  was  $108,000.     Soon  after  making  the  last  shipment  another 
loss  was  suffered  in  the  carrying  away  of  a  portion  of  the  breakwater  and 
about  3,000  tons  of  rock.     The  works  were  nearly  in  ruins,  everything  upon 
and  around  the  islet  was  covered  with  ice,  the  supply  of  timber  was  almost 
exhausted,  and  the  future  looked  dark  and  foreboding.     A  reward  was  offered 
to  any  parties  who  might  find  a  pinery  within  four  miles  of  the  works,  and  in 
a  few  days  a  grove  of  Norway  pine  was  discovered  on  the  northwest  slope  of 
Thunder  Cape  mountain  which   afforded   an  ample   supply   of  timber.     The 
damages  were  again  repaired,  even  more  substantially  than  before,  and  min- 
ing was  resumed.     There  was  no  further  interruption  until  the  8th  of  March, 
when  sea  after  sea  came  rolling  in  heavily  laden  with  ice,  battering  down  the 
works  as  if  they  were  mere  reeds,  "  and  it  seemed  as  though  the  water  would 
surely  succeed  in  regaining  the  whole  of  its  lost  territory  and  in  driving  its 
invaders  from  the  ground."     Storm  followed  storm  during  this  month,  sweep- 
ing away  the  cribs  as  soon  as  they   were   placed   in   position,  causing   a  total 
loss  of  50,000  feet  of  timber  and  6,000  tons  of  rock,  and  leaving  what  it  did 
not  carry  off'  a  total  mass  of  ruin.     "  This  was  a  severe  lesson,"  Frue  writes, 
"  and  coupled  with  the  remark  made  by  my  foreman  at  the  time  that  *  I  never 
could  make  anything  stop  there  in  Christ's  world,'  fully  convinced  me  of  the 
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strength  of  the  element  with  which  I  had  to  contend."  .^ To  replace  the  cribs 
a  new  line  of  breakwater  was  coinmenced  which  faced  the  southeast,  as  this 
was  the  most  exposed  point.     The  structure  had  a  base  of   75    feet,  strongly 
framed  with  five  separate  bulkheads,  and  was  built  on  the  outer  face  at  an 
angle  of  45*^,  the  highest  being  18  feet  above   the  lake  ;  yet  in  spite  of  this 
altitude  the  sea  would  occasionally  roll  over  it  in  volumes.      When  this  work 
was  completed  the  mine  had  attained  a  depth  of  50  feet  ;  or  rather  it  was  an 
open  cut  45  feet  long  and   sunk  to  50  feet.     To   keep  out   the   water   which 
would  flow  over  the  walls  during  heavy  gales,  a  system  of  water-tight  timber- 
ing was  commenced,  enclosing  two  air  shafts  and  a  working  shaft.     The  space 
between    this    timber   work,  and   the  co tier-dam   was   filled   with   stone  and 
hydraulic  cement,  thus  making  it  a   solid   mass  and   greatly   increasing  its 
strength  and  safety.      But  notwithstanding  the  many  stoppages  and  interrup- 
tions, there  was  mined  during   1871   ore   amounting   to  nearly  §1,000,000  in 
value.     This  was  of  course  owing  to  the  great  richness  of  the  lode,  as  is  evident  Groat  richDe»8 
from  the  fact  that  the  greatesc  number  of  miners  employed  at  any  time  did  ' 
not  exceed  20.     Soon  after  the  close  of  navigation  however  the  lode  was  found 
to  contract  and  pinch  up  rapidly  and  the  vein  became  almost  barren  of  silver, 
and  work  was  continued  to  the  end  of  winter  before  the  lode  began  to  open 
out  again  and  to  show  some  fine  bunches  of  silver.     In  the  summer  of   1872 
ore  was  produced  in  paying  quantities,  and  the  shipments  during  that  season 
amounted  to  nearty  $600,000.     In  the  fall  of  the  year  the  mine  again  began 
to  look  poor,  but  in  the  early  part  of  winter  heavy  bodies  of  ore  were  struck 
and  the  output  during  the  winter  surpassed  the  most  sanguine  expectations. 
In  the  spring  of  1873  the  fine  show  suddenly  disappeared,  and  during  the 
Bummer  and  fall  the  stopes  continued  to  produce  only  an  ordinary  (ju»ntity 
of  silver.     The  total  shipped  during  the  year  was  3G4  tons,  amounting  in 
value  to  nearly  $426,000.     On  24th  October  the  shaft  had  reached  a  depth  of 
292  feet,  and  up  to  that  time  nothing  more  than  an  ordinary  quantity  of 
water  had  been  encountered.     But  on  that  day  a  large  feeder  of  water  was  A  flow  of 
struck  at  the  bottom,  which  at  once  drove  the  miners  from  work  at  that  point,  j^  the  nhaft. 
the  water  rising  about  ten  feet  per  hour.     The  mine  was  supplied  with  5-inch 
and  6-inch  draw  lifts,  and  although  an  8  inch  plunger  was  in  reserve  at  the 
surface  Mr.  Frue  deemed  it  advisable  to  telegraph  an  order  to   Detroit  for  a 
12-inch  plunger.     This  was  completed  and  shipped  on    14th  November,  but 
the  steamer  was  frozen  in  at  Houghton.     And  to  add  to  the  difficulties  of  the 
situation,  a  heavy  storm  from   the   southeast  came  on  about  the  middle  of 
November  and  damaged  the  works  to  an  extent  of  $2,000,  followed  on   1st  Further 
December  by  another  southeaster  which  wrought  a  destruction  of  $9,000.  works  by 
This  last  tore  away  350  feet  of  submerged  cribs  and  caused  a  loss  of  20,000  ^^rinu. 
feet  of  timber,  7.^  tons  of  bolts  and  5,000  tons  of  reck.     The  breach  was  in 
the  centre  of  the  main  breakwater,  which  had  a  height  of  20  fee^  and  60  feet 
of  it  was  carried  away.     The  blacksmith's  shop,  which  stood  inside  this  break- 
water and  about  40  feet  from  its  outer  face,  was  completely  demolished  ;  in 
fact  rocks  were  whirled  around  the  islet  like  hailstones,  and  a  number  of  the 
buildings  were  damaged  to  a  considerable  extent.     In  the  meantime  a  con- 
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Packing  ore 
and  stamp 
rock. 


stant  fight  was  kept  up  to  hold  the  water  in  check  at  the  40-fathom  level 
while  the  8-inch  pluuger  was  being  dropped.  Frequently  it  would  gain  six 
to  20  feet,  owing  to  frequent  breakings  of  the  rods  and  connectiog  chains, 
caused  by  the  extra  speed  at  which  the  pump  was  worked  ;  but  from  the 
time  that  the  8-inch  plunger  was  fitted  in  on  8th  January,  1874,  the  water 
was  easily  controlled,  the  flow  into  the  mine  not  exceeding  80  gallons  pe* 
minute. 

At  this  time  four  parties  of  miners  were  drifting  on  the  50-fathom  level 
north  and  south  from  the  shaft,  and  the  winze  from  the  40-  to  the  50-fathom 
levels  at  a  point  55  feet  north  of  the  shaft  was  down  20  feet,  producing  ore 
in  paying  quantities,  but  the  stopes  on  the  back  of  the  40-fathom  level  were 
not  producing  much  silver  fit  for  packing. 

The  entire  product  of  the  mine  thus  far  made  available  had  been 
obtained  from  what  was  termed  "  packing  silver,"  that  is  silver  ore  rich 
enough  for  packing  in  bags  and  barrels  to  Wyandotte,  where  it  was  smelted 
without  any  preparatory  treatment.  The  ore  thus  shipped  varied  in  value 
from  $400  to  $7,000  per  ton,  the  general  average  being  not  far  from  $1,500 
per  ton.  In  addition  to  the  amount  realized  from  the  ore  shipped,  about 
20,000  tons  of  stamp  rock  was  piled  up  on  the  islet,  the  value  of  which  was 
roughly  tested  by  the  shipment  of  400  or  500  tons  to  Wyandotte,  where  a 
portion  of  it  was  treated  in  lots  of  10  tons  and  its  value  ascertained  to  be 
from  $40  to  $50  per  ton.  There  were  besides  thousands  of  tons  of  similar 
rock  left  standing  in  the  mines,  awaiting  the  erection  of  a  stamp  mill.  "  I 
am  perfectly  satisfied,"  Frue  reported  to  the  shareholderp,  "  that  if  the  rich 
packing  ore  should  disappear  entirely,  the  mine  as  now  equipped  with  the 
addition  of  a  stamp  mill  could  be  worked  and  a  handsome  profit  returned  ta 
the  parties  interested." 

In  describing  the  vein  as  it  had  been  shown  up  by  the  works  at  thi» 
Character  of  stage,  Mr.  Frue  said  it  was  well  defined  at  points,  having  good  walls  or 
shown  by  the  cleavages  but  not  uniform  in  width,  opening  out  at  points  to  12  or  15  feet 
works.  amj  again  closing  up  to  a  string  of  not  more  than  six  inches.     The  average 

width  however  might  be  put  down  as  from  four  to  five  feet,  although  aside 
from  the  vein  proper  there  were  several  strings  or  feeders  carrying  rich 
packing  ore,  some  of  them  at  a  distance  of  30  feet.  "  The  vein  substance 
generally  consists "  according  to  Frue,  "  of  calcareous  spar  and  dolomitic 
spar,  with  quartz,  in  which  is  enclosed  occasional  masses  of  diorite  wall  rock, 
slate  and  plumbago.  The  contained  minerals  are  galena,  zinc-blende,  iron 
pyrites,  kupfer- nickel,  cobalt  ore,  with  small  quantities  of  antimony,  native 
silver,  and  silver  glance  or  sulphuret  of  silver.  The  deposit  of  silver  is  found 
at  the  intersection  of  the  vein  with  an  immense  belt  of  diorite  and  plumbago. 
This  diorite  is  an  intrusive  mass,  cutting  nearly  perpendicularly  through  the 
original  more  or  less  horizontal  formation  of  slates  and  sedimentary  or  sili- 
cious  sandstone."  The  vein  on  leaving  the  islet,  he  said,  was  easily  traced 
across  Burnt  island  and  for  some  distance  on  the  mainland  ;  but  in  neither  of 
those  places  had  the  rock  or  vein  substance  shown  above  $11  of  silver  to  the 
ton.     By  several  otheis  also  the  vein  is  described  as  cutting  Burnt  island  and 
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€xtendiD&;  to  the  mainland  across  the  site  of  the  village,  but  by  some  (includ- 
ing Mr.  Cross,  who  has  been  a  quarter  of  a  century  on  the  location)  it  is 
believed  to  lie  further  west. 

BUSINESS      OF     THE     COMPANY     IN     1873. 

For  the  calendar  year   1873  the  receipts  from  sales  of  silver  reached  a 
total  of  $547,556,  and  the  balance  sheet  for  the  year  showed  the  following  Aiweta  and 
assets  and  liabilities  :  liabilities. 

AsaetB. 

Real  estate  and  mines 15,744,613. 12 

Wyandotte  Silver  Smelting  Works'  stock 55,r)00.00 

Mine  equipment  and  machinery 7,000.04 

Buildings'  account 79,783 . 98 

Construction  account, docks,  harbor,  breakwater,  etc.  135,272.10 

Tugs  account 25, 460 .  73 

Burleigh  drill  and  air  compressor 4,610.66 

New  engine  and  hoisting  machinery 31,811.96 

Mine  agent  W.  B.  Frue,  supplies,  etc    122,064  44 

Insurance  scrip,  Atlantic  Mutual  Insurance  Co    7,990.00 

New  York  office  furniture,  etc 1,150.19 

Cash  in  bank 11,7.35 .  72 

Makinga  tDtalof $6,227,858.94 

Liabilities. 

Capital  stock $6,000,000.00 

Bills  payable 75,000.00 

Drafts  of  mine  agent  in  transit    10,337  09 

Balance 142.521   86 


36,227,858.94 


Some  of   these  items  show  the  enormous  expense  at  which  operations 

were  conducted,  owing  to  the  isolated  position  of  the  works.     The  operating  ,, 

..  .  °  ,         ^  I  (s  I  leavy  coet«  of 

force  hadjtoibe  brought  from  a  distance  at  considerable  outlay,  and  would  tho  onterpriB^' 
often  refuse  to  go  to  work  when  they  arrived  at  the  islet,  or  take  advantage  ti„*n  of  the 
of  the  first  opportunity  to  abscond.  But  cost  of  mining  was  a  small  item  "'^'■^''• 
compared^with  the  expense  of  constructing  and  maintaining  suitable  protec- 
tion in  the  form  of  breakwaters  and  a  coffer-dam  so  as  to  enable  mining  to 
proceed  without  interruption.  The  buildings  for  employ d 3  at  the  islet  were 
not  only  protected  by  breakwaters,  but  were  constructed  on  timber  founda- 
tions built  in  the  form  of  large  cribs  and  raise^l  high  enough  to  shield  them 
from  the  fury  of  the  lake  in  a  measure  if  the  breakwaters  should  be  carried 
away.  Docks  for  steamboat  landing,  harbor  l^reakwaters  for  the  protection 
of  tugs  and  scows,  and  buildings  on  the  main  shore  to  afiford  accommodation 
for  the  employes  also  added  largely  to  the  cost  of  the  enterprise.  In  the 
matter  of  supplies,  it  was  necessary  to  carry  over  nearly  double  the  amount 
required,  which  were  stored  away  at  separate  points  as  security  against  total 
loss  by  fire.  If  one  or  two  magazines  were  destroyed  by  fire  or  blown  up, 
there  was  sufficient  powder  in  the  third  to  carry  the  mine  through  the  winter. 
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early  in  the  fall  among  the  various  dwelling  houses  in  quantity  to  supply  the 
occupants  durinaj  the  greater  part  of  the  winter,  and  surplus  supplies  were 
stored  at  three  different  points.  These  were  sold  at  a  low  margin  of  pro6t 
so  as  to  enable  boarding-house  keepers  to  maintain  the  standard  rate  of 
board,  which  was  $14  per  month,  and  to  keep  intact  the  established  rate  of 
wages,  which  was  $40  per  month,  or  $26  clear  of  board.  Every  precaution 
was  taken  at  the  islet,  too,  to  protect  the  lives  of  miners  iu  case  of  fire,  such 
as  the  sanding  and  covering  of  buildings  with  mineral  paint,  keeping  in  con- 
stant readiness  two  steTam  fire  pumps,  and  maintaining  vigilant  watch  day  and 
night.  Several  old  buildings  were  demolished  and  new  ones  erected  at  a 
greater  distance  apart,  thus  diminishing  the  risk  by  fire,  and  a  large  reading- 
room  and  library  building  provided  a  resort  for  the  men  when  off"  duty.^^  On 
the  mainland  there  were  two  churches,  and  a  school  maintained  free  of  charge 
for  the  instruction  of  the  young. 

To  have  accomplished  so  much  within  a  little  more  than  three  years  in 
A'^tributeto  ^^®  ^^^^  of  SO  many  opposing  odds  was  deserving  of  a  tribute  of  praise,  and 
Superintend-  in  closing  their  report  for  1873  the  board  refer  to  the  remarkable  energy, 
perseverance,  inventive  genius  and  fidelity  of  their  superintendent  at  the 
minps,  "  Struggling  against  difficulties  and  dangers  which  would  have 
appalled  other  men,  he  has  never  lost  his  heart  or  his  head ;  ready  to  plan, 
prompt  to  execute,  he  has  met  and  conquered  every  obstacle  as  it  presented 
itself  ;  and  in  the  opinion  of  the  board  of  trustees  is  mainly  to  be  credited 
with  the  present  satisfactory  condition  of  our  valuable  property." 

16  From  Mr.  Cross  I  lei^rned  that  the  four  boarding  houses  on  the  islet  were  occupied 
respectively  by  (1)  Norwegians,  (2)  Cornishmen,  (3)  men  of  all  other  nationalities,  and  (4)  by 
officers  of  the  mine.  The  other  buildings  on  the  islet  consisted  of  a  blacksmith's  shop,  shaft 
house,  rock  house,  engine  and  boiler  house,  a  saloon  and  reading  room  with  hoepital  in  the 
second  flat,  and  a  search  house,  where  every  man  had  to  enter  upon  coming  up  out  of  the 
mine  and  pull  ofif  his  boots  to  be  searched  for  silver.  At  first  no  liquor  was  allowed  on  the 
location  except  for  medicinal  purposes,  for  which  a  supply  was  kept  in  the  company's  store. 
But  in  the  course  of  time  the  whiskey  pedlars  began  to  ply  their  trade,  camping  two  or  three 
miles  out  from  the  village  and  selling  the  vilest  stuff  to  the  men.  Then  Mr.  Frue  proposed 
that  the  store  should  take  out  a  license,  and  permission  was  given  each  employ^  to  buy  a 
quart  every  Saturday  night  as  long  as  he  behaved  himself.  Whenever  a  man  got  drunk  and 
received  a  bad  mark,  his  supply  was  cut  off.  The  misrule  of  the  camp  led  to  the  building  of 
a  gaol  on  the  mainland,  back  of  the  village.  It  was  a  structure  of  squared  logs,  22  by  30 
feet,  with  five  cells,  a  day  room,  and  an  office  and  bed  room  for  the  gaoier.  Previous  to  this 
rows  were  of  frequent  occurrence,  and  disorderly  persons  had  to  be  taken  to  Port  Arthur  for 
trial  before  the  police  magistrate  there,  Mr.  D  D.  Van  Norman.  The  gaol  proved  itself  to 
be  a  reforming  institution,  and  was  as  good  as  fifteen  policemen.  The  married  men  had  homes 
on  the  mainland,  and  tugs  made  five  or  six  trips  daily  to  convey  them  to  and  from  the  islet. 
The  single  men  boarded  on  the  islet,  and  not  having  the  same  opportunity  as  the  others  to 
get  supplies  of  liquor,  representations  on  the  subject  were  made  to  the  Superintendent.  Mr. 
Frue  devised  a  plan  to  meet  the  case.  A  room  in  one  of  the  boarding  houses  was  fitted  up 
with  a  unique  bar,  which  remains  to  this  day  pretty  much  as  it  was  twenty  years  aero.  It 
stands  about  five  feet  high,  and  the  only  way  to  get  behind  it  is  to  climb  over  it.  The  empty 
shelves  are  still  intact,  and  over  them  is  suspended  a  blackboard  marked  off  by  white  lines 
into  squares  of  4  inches,  numbered  up  to  300  or  more.  Each  miner  or  other  employ*^'  on  the 
islet  was  given  a  round  ticket  of  cardboard  with  his  number  iipon  it,  and  whenever  he  called 
for  a  drink  it  wan  chalked  down  against  him  in  the  square  of  the  corresponding  number  upon 
the  board.  The  allowance  was  three  drinks  per  day,  but  if  a  man  was  civil  he  miglit  have 
an  extra  drink.  Fightings  were  frequent  on  the  islet,  especially  on  Sunday,  and  often  on 
such  occasions  the  Riot  Act  was  read  by  Mr.  Frue,  who  was  very  firm  in  enforcing  order. 
"  I  give  you  five  minutes  to  get  off  the  islet  to  shore,"  he  would  say,  "  and  you  shall  go  if  it 
takes  every  man  on  the  mainland  to  carry  you  ofif."  The  machinery  on  the  islet  consisted  of 
two  engines,  made  at  Hartford,  Conn.,  of  100  h.  p  each,  which  ran  alternate  weeks,  three 
air  compresFors,  a  grooved  friction  hoist  driven  l)y  the  fly-wheel  of  the  engine,  and  two 
pumps  of  14-inch  pipes  driven  by  the  same  engine.  The  men  workod  throe  shifts  of  eight 
hours  each  in  the  mine,  and  the  surface  men  ten  hours,  quitting  at  4  p  m.  on  Saturday.  JNo 
Sunday  work  was  allowed  except  in  case  of  a  breakdown. 
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E  R  E  r  T  I  O  N       AND       E  Q  I'  I  P  M  E  N  T     OK       A       8  T  A  M  I'       M  1  I.  L  . 

The  stock  of  low  grade  ore  at  the  mine  led  the  Oompany,  acting  upon 
the  advice  of  Mr.  Frae,  to  take  steps  for  treating  it,  and  during  1873  they 
caused  experiments  to  be  made  in  Colorado,  Nevada,  Wyandotte,  New  York, 
and  at  the  mine,  to  ascertain  tlie  most  oflfectual  and  economic  mode  of  treat- 
ment. The  conclusion  reached  was  based  on  the  results  of  experiments 
carried  on  by  Mr.  Frue  with  the  u;?e  of  vanners  improved  and  perfected  by  The  Fme 
him,  and  which  are  now  known  all  over  the  world  as  the  Frnc  vanners.  In  ^'*""**"- 
a  small  brown  building  which  stands  on  the  lake  shoie  at  the  east  end  of  the 
village,  where  a  stream  of  dark  water  comes  rushing  down  the  hill-side  by 
the  graveyard,  he  built  and  ran  his  trial  machine,  power  having  been 
obtained  by  throwing  a  dam  across  the  fall  ten  yards  above  the  creek's 
mouth.  The  work  done  by  the  machine  was  so  satisfactory  that  orders  were 
given  to  put  up  a  mill  and  equip  it  with  stamps  and  Frue  vanners.  The 
vanners  were  an  improvement  on  the  endless  travelling  belt  i  sed  up  to  that 
time  for  dressing  slime  in  many  mills,  whereby  a  secondary  agitating  or 
shaking  motion  in  addition  to  the  progressive  one  was  given  to  the  belt.  In 
a  pa])er  read  at  the  New  Haven  meeting  of  the  American  Institute  of  Mining 
Engineers  in  February,  1875,  Walter  McDermott  of  Silver  Islet,  now  of 
London,  Eng.,  described  its  operation  as  follows  : 

"As  first  made  for  experimental  purposes,  the  belt  was  12  feet  alon^  its 
upper  or  dressing  surface — about  27  feet  in  all — and  20  inches  in  width.  A 
number  of  machines  have  since  been  built  in  which  the  belt  is  four  feet  wide. 
The  capacity  of  the  smaller  size  is  three  tons  in  24  hours.  Of  course,  like 
every  dressing  machine  made,  or  ever  likely  to  be  made,  the  results  obtained 
are  in  proportion  to  the  previous  sizing  of  the  ore  ;  but  the  one  point  in 
which  this  concentrator  excels  others  is  in  the  working  of  fine  slimes. 
Experiments  have  been  made  on  slimes  flowing  from  the  agitator  of  the 
ordinary  Western  amalgamating  apparatus — slimes  so  fine  that  after  persist- 
ent draining  they  still  retain  33  per  cent  of  water — »nd  by  the  proper 
regulation  of  the  machine  a  regular  and  slow  discharge  of  impalpable  galena 
and  zinc-blende  was  delivered  over  the  head  of  the  belr.  The  valuable  efTfcts 
of  the  shaking  motion  are  perceived  at  once  by  disconnecting  the  crankshaft, 
when  the  capacity  of  the  machine  is  at  once  reduced  ;  the  sand  packs  and  the 
water  cuts  channels  through  it,  and  the  tailings  become  perceptibly  richer. 
Experiments  have  been  carried  on  for  the  last  two  yeai-s  on  a  variety  of  ores 
of  lead,  copper  and  silver,  and  daring  that  time  many  improvements  have 
been  made  in  the  details  of  concentration,  so  that  the  machine  as  now  manu- 
factured is  simple,  durable,  self-acting,  and  recjuires  very  little  power  to  run 
it.  .  .  .  Twenty  washers  with  belts  of  four  feet  in  width  are  now^  on  the 
ground,  with  batteries,  stamps,  shafting  and  all  machinery  for  a  mill  capable 
of  treating  from  100  to  150  tons  a  day  ;  and  it  is  expected  that  by  the  spring: 
of  1875  one-half  of  the  mill  will  be  running."  ^' 

I         Work  upon  the  mill  (a  large  frame  structure  of  five  floors)   was  com- 
menced in   1874,  and  as  finally  equipped  its  plant  consisted  of  four  steani  Tne  mill  io 
boilers,  a  250  h.  p.  engine,  three  friction  hoists  for  raising  ore  into  the  mill,  ^^^^  ***"• 
^ "Trans.  Am.  Inst.  Mining  Engineers,  vol  in,  1874-5,  pp.  359-60. 
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two  Blake  crushers,  ten  Fraser  and  Chalmers  batteries  of  five  stamps  each, 
and  22  Frue  vanners,  and  the  total  cost  was  $93,742.  The  stamp  rock  did 
not  turn  out  to  be  nearly  so  rich  as  the  trial  tests  conducted  at  Wyandotte 
had  led  the  officers  of  the  Company  to  expect,  but  from  the  time  it  was 
started  in  the  spring  of  1875  to  the  beginning  of  October,  1876,  the  mill  pro- 
duced concentrates  to  the  value  of  $225,180,  according  to  a  statement  in  a 
special  report  made  by  Mr.  Learned  to  the  board  of  directors. ^^ 

FINANCIAL      DIFFICULTIES. 

The  mine  was  now  getting  into  financial  difficulties,  as  for  two  or  three 

Mix^e&rn'^to'  7^*^*8   the  production  had  been  falling  off.     The  following   table,  compiled 

duction.  I        from  Mr.  Macfarlane's  paper,  shows  the  yield  in  ounces  of  fine  silver  for  each 

of  the  years  1870-75  : 

Year.  Ounces. 

1870 70,887.10 

1871 , 494,563.10 

1872 , 310,744.02 

1673 289,763.77 

1874 250,021.75 

1875 145,902.50 

Being  a  total  in  the  six  years  of  1,561,882.24  oz.  of  fine  silver.  ^^     The  largest 
yield  was  in  1871,  and  was  obtained  at  no  great  distance  from  the  surface, 
Unfavorable  changes  in  the  vein  material  were  met  with  in  the  fall  of  1873. 
and  had  continued  in  the  lower  workings  of  the  mine  throughout  the  ensuing 
three  years.     The  result  was  a  deficit  on  1st  October,  1876,  of  $335,615,  and  a 
Special  report  mortgage  on  the  real  and  personal  property  of  the  Company.     A  special  com- 
and  work«.       mittee,  composed  of  Edward  Learned,  ex-treasurer,  John  J.  Marvin,  treas- 
urer, and  Carl  0.  Wederkinch,  mining  engineer,  was  appointed  to  examine 
the  mine  and  works,  as  well  as  expenditures,  values  of  personal  property  and 
general  account?.     The  general  aspect  of  the  mine  fra.a  reported  under  date 
of  5th  October,  1876,  to  be  as  follows  : 

Collar  of  shaft,  10  feet  above  surface  of  the  lake. 

Main  shaft,  8  by  14  f.,  555  f.  below  lake. 

First  level  90  f.  below  lake,  driven  south  from  centre  of  shaft  128  f.,  north  72  f . 

Second  level  130  f .  below  lakt,  p.  132  f .,  n.  33  f. 

Third  level,  165  f.  below  lake,  p.  132  f .,  n.  72  f. 

Fouith  level,  225  f.  below  lake,  e.  138  f.,  n.  78  f. 

Fifth  level,  285  f.  below  lake,  s.  147  f.,  n.  110  f. 

Sixth  level,  335  f.  below  lake,  s.  384  f.,  n.  144  f. 

Seventh  level,  407  f.  below  lake,  s.  234  f.,  n.  72  f. 

Eighth  level,  479  f .  below  lake,  e.  273  f.,  n.  69  f. 

Ninth  level,  550  f.  below  lake,  p.  276  f. 

Tenth  level,  reached  from  winze  148  f.  fouth,  624  f.  below  lake. 

Four  winzes  about  70  f.  north  of  shaft,  from  third  to  eighth  levels. 

m^^-A.  table  in  Mr.  Macfarlane's  paper  (Am.  Inst.  M.  E.,  1879),  gives  the  monthly  opera- 
tions of  the  mill  from  May,  1875,  to  November,  1876,  inclusive,  from  which  it  appears  that 
the  total  quantity  of  ore  stamped  was  24,446  tons,  and  of  concentrates  produced  541^5jio  tons. 
The  silver  in  the  concentrates  is  given  as  226,873  oz.,  and  the  total  cost  of  dressing  was 
$48,145. 

^  ''The  total  currency  value  of  the  silver  produced  was  given  as  follows  to  date  of  5th 
October,  1876,  in  the  special  report  of  the  first  treasurer,  Mr.  Edward  Learned  : 

Prior  to  formation  of  Silver  Islet  Co.,  Feb.  1872 $807,802  18 

Realized  by  Silver  Islet  Co 1,374,234  76 

Estimated  at  furnace  and  en  route. 55,442  90 

Total $2,237,429  84 
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Between  the  first  and  third  levels  the  whole  vein  was  utoped  out,  and 
louth  of  the  shaft  it  was  stoped  to  the  fifth  level,  and  down  to  the  seventh 
level  it  was  only  partly  stoped  in  both  directions.  Between  the  sixth  and 
leventh  levels  a  corner  near  the  shaft  produced  ^113,000  of  silver  from  Gf) 
tons  of  ore,  but  below  the  seventh  level  no  stoping  was  done.  Occasional  crosn 
;uts  had  been  driven  at  right  angles  to  reach  what  was  known  as  the  east 
[vein,  from  which  a  large  quantity  of  rich  ore  had  been  stoped  out,  although 
it  the  surface  this  branch  of  the  vein  appeared  to  be  barren.  Extensive 
explorations  had  also  been  carried  on  with  a  diamond  drill,  ch'efly  downward 
from  the  eighth  level,  the  bore  holes  varying  in  length  from  55  to  293  feet 
md  aggregating  3,720  feet,  the  cores  of  which  were  found  to  be  favorable  in 
jvery  respect  except  the  non  appearance  of  silver. 

From  his  study  of  the  shaft  and  workings  of  the  mine,  Wederkinch  was 
able  to  make  some  interesting  observations.     The  vein  itself  was  found  to  dip  Observations 
towards  the  east  at  an  average  of  21   inches  for  every  six  feet  down,  and  d"ke.^^^'°*" 
while  the  average  width  was  five  feet  it  changed  in  places  from  one  to  20  feet 
or  more.     *   These  changes,"  he  stated,  "are  easily  accounted    for  when  we 
observe  that  a  diorite  belt  200  feet  wide,  crossing  Silver  Islet,  shows  a  dis- 
placement of  about  80  feet,  eo  that  the  diorite  each  side  of  the  vein  only 
overlaps  120  feet,  proving  the  east  side  to  have  moved  north  or  the  west  side 
south,  or  both  to  have  moved  in  opposite  directions  ;  thereby,    wherever  the 
break  originally  has  not  been  straight,  hollow  places  may  have  met  opposite, 
making  the  vein  very  wide,  and  where  rounded  surfaces  came  together  near 
enough  to  touch  there  would  be  little  or  no  vein  for  some  distance."     Samples 
taken  from  the  vein  at  various  points,  including  the  supposed  extension  across 
Burnt  island  and  on  the  mainli^^d,  satisfied  Mr.    Wederkinch  that  wherever 
galena   belts   existed,  as  towards  the  north,  there  was  little  silver,  although 
they  might  be  underlaid  with  chimneys  or  deposits  of  richer  ore,  and  that 
where  there  was  little  or  no  galena,  as  towards  the  south,  the  vein  was  richest 
in  silver.     Considering  the  results  of  the  samplings,  he  came  to  the  conclusion 
that  the  shaft  was  started  at  about  the  junction  of  the  lead  belt  north  and  the  sil- 
ver belt  south,  but  that  the  silver  bearing  part  of  the  vein  dipped  consiilerably  to 
the  south,  as  the  first  ore  body  would  seem  to  indicate,  that  the  lower  levels 
and  lower  part  of  the  shaft  were  all  north  of  the  silver-bearing  belt,  and  that 
the  smaller  bodies  of  silver  ore  met  with  in  these  workings  were  what  might 
be  called  drippings  from  the  larger  mass  found  above,  which  seemed  to  have 
been  thrown  up  from  the  south  ;  but  no  dip  or  angle  separating  the  two  belts 
could  be  given,  as  in  the  filling  of  the  vein  there  was  nothing  to  guide  them . 

OPKR.VTIONS      UNPKR      A      NEW      COM  PA  NT. 

The  report   of  this  committee  led  to  action  being  taken  by  the  share- 
holders, under  which  three  trustees  negotiated  a  purchase  of  all  the  lands  and  The  Silver 
property  of  the  Silver  Islet  Company  and  of  the  lands  of  the  Ontario  Mineral  (Jatel  Mining 

Lands  Company    on    the   north   shore    of   lake    Superior,    and  proceeded  to  *?°'^  Lands 
^      •'  I  '  r  Company. 

organize  a  new  company  under  the  laws  of  the  State  of  New  York,  stjled  The 
Silver  Islet  Consolidated  Mining  and  L^nds  Company.     The  capital  of  this 
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stock  company  waa  fixed  at  $1,000,000,  divided  iDto^40,000  shares  of  $25 
each,  and  to  it  all  the  property  was  transferred  "for  its  capital  stock  'full 
paid  '  and  $400,000  first  mortgage  bonds."  The  formal  organization  of  the 
new  company  was  effected  3rd  April,  1877,  and  for  some  time  before  and 
after  that  date  operations  at  the  mine  were  very  restricted. 

It  was  known  that  in  the  roof  of  the  mine  there  was  a  large  body  of  rich 
ore,  estimated  to  be  worth  from  $350,000  to  $500,000,  and  a  scheme  for  win- 
ning it  by  the  construction  of  an  artificial  roof  was  decided  upon,  but  as  explora- 
tions carried  on  in  other  parts  of  the  mine  led  to  rich  strikes  being  made,  the 
work  on  the  roof  was  suspended.  In  the  summer  of  1877  the  pumps  were 
disconnected  below  the  third  level,  to  reduce  as  for  as  possible  the  running 
expenses  at  the  mine,  and  in  August  work  was  resumed  at  the  south  end  of 
the  first  level  to  reach  a  deposit  of  ore  80  feet  beyond  it,  as  revealed  by  a 
boring  of  the  diamond  drill.  In  this  and  other  ways  packing  ore  to  the 
amount  of  23,850  ounces  was  taken  out  up  to  the  end  of  the  year.  The 
second  and  third  levels  were  explored  in  the  same  way,  with  results  so 
encouraging  that  the  mine  was  unwatered  again  and  work  was  carried  down 
from  the  fourth  to  the  tenth  levels.  '^  Silver  of  unparalleled  riches  was  found 
in  the  winzes,  in  the  drifts  and  in  the  stopes,  and  rich  stamp  mill  rock 
abounded  in  all  workings,  the  vein  north  of  the  shaft  being  peculiarly  produc- 
tive," the  directors  say  in  their  report  to  the  shareholders  at  the  meeting  of  4th 
February,  1879,  and  the  year  1878  closed  with  a  production  of  silver  estimated 
at  721,632  oz.,  of  which  551,111  oz.  was  furnished  from  packing  ore  and  170,- 
521  oz.  from  the  stamp  mill  concentrates.  *•  It  is  worthy  of  mark  and  gratu- 
lation,"  the  report  of  President  Learned  said,  **  that  this  Company  has  so 
rapidly  emerged  from  its  depressed  condition,  that  its  indebtedness  is  in  pro- 
cess of  immediate  and  full  discharge,  and  that  its  mine,  complete  in  all  its 
equipments  and  appurtenances,  shows  evidences  everywhere  of  future  value, 
measurable  only  by  skill  and  labor." 

The  next  yearly  report  however  showed  that  too^high  an  estimate  had 
been  placed  on  the  value  of  the  ore  in  stock  at  the  endjof  1878,  the  difference 
between  the  estimate  and  the  amount  realizedjbeing  $127,022.  The  workings 
were  carried  on  steadily  during  the  year,  and  thehwinze  following  the  dip  of 
the  diorite  started  at  the  ninth  level  was  sunk  to  a  depth  of  283  feet  below 
that  level,  being  843  feet  from  the  surface.  On  the  vein  crossing  Burnt 
island  too  a  shaft  was  sunk  to  a  depth  of  162  feet,  the  purpose  being  to  put 
it  down  to  the  depth  of  the  ninth  level  on  Silver  Islet  and  connect  with  it. 

In  1880  the  directors  decided,  in  view  of  the*  financial  condition  of  the 
Company,  to  confine  expenditures  exclusively  to  Silver  Islet,  where  the  indi- 
cations of  immediate  valuable  discoveries  were  more  promising  and  certain 
than  elpewhere.  The  superintendent  and  others  familiar  with  the  mine  had 
long  entertained  the  opinion  that  the  workings  should  be'extended  downwards 
as  rapidly  as  possible  on  the  incline  of  the  diorite  dike,  in  which  the  rich 
mineral  had  been  found  in  the  earlier  workings.  In  the  absence  of  knowledge 
to  the  contrary,  this  dike  was  assumed  at  first  to  be  vertical,  and  the  main 
shaft  was  sunk  vertically  to  the  ninth  or  560-foDt  level,  near  which  it  passed 
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into  the  adjacent  slates  ;  and  so  it  ])Rcame  necessary  V)y  a  cliange  of  location 
and  direction  to  provide  for  the  extension  of  the  shaft  on  the  line  of 
the  dike.^^  This  work  had  been  commenced  five  or  six  years  before,  and  in 
April  of  this  year  it  was  completed  to  a  depth  of  414  feet  below  the  ninth 
level.  Drifts  started  at  the  bottom  of  it  showed  the  vein  to  be  highly  i)romi8. 
ing,  especially  towards  the  south,  where  at  90  feet  very  rich  silver  was  found 
in  quantities  and  relations  to  the  composition  of  the  lode  which  indicated  an 
extensive  and  valual)le  deposit.  Being  at  the  contact  of  the  diorlte  dike 
with  the  slates,  in  position  similar  in  all  respects  to  that  of  the  rich  bonanza 
found  in  1878 — and,  like  it,  with  native  silver  at  the  top  and  hontilite  and 
macfarlanite  immediately  below — the  theory  of  the  superintendent  seemed  to 
be  established  that  the  course  of  the  chimney  was  on  the  inclined  line  of 
junction  of  the  two  rocks.  Drifting  was  also  carried  on  upon  the  ujiper  levels 
towards  the  south,  with  good  showings,  but  the  main  hope  was  in  the  lower 
levels.  Serious  ditHculty  in  pushing  operations  in  that  quarter  howev^er  was 
experienced  in  hoisting  ore  and  rock,  as  well  as  lifting  water,  by  the  break  of 
continuation  at  the  ninth  level,  and  it  was  decided  to  extend  the  incline  shaft  a  new  work 
upwards  to  the  surface  as  rapidly  as  possible.  The  work  on  this  section  was  J."^pi  *^e^^ 
begun  during  the  year,  and  as  operations  could  be  carried  on  from  several 
points  of  attack,  it  was  pushed  forward  rapidly.  Eut  the  production  of  silver 
had  fallen  off  again,  the  sales  of  the  year  being  only  36,374  76  oz.,  while  the 
stamp  rock  on  hand  was  valued  at  8'^6,000.  This  source  of  revenue  was 
supplemented  by  sales  of  the  Company's  stock  to  the  amount  of  $18,219,  by 
contributions  or  assessments,  $62,913,  and  by  notes  discounted,  $18,000. 


CLOSING     YEARS    OF     THE     MINE. 


There  is  a  break  in  the  story  of  the  mine  for  1881,  but  the  report  of  the 
directors  to  the  shareholders  for  1882  does  not  indicate  that  the  expected 
bonanza  had  taken  substantial  form.  "  It  is  useless  to  disguise  the  disap- 
pointment of  the  directors,"  they  said,  "that  thue  far,  whilst  cutting  through  m,  ,• 
the  '  barren  zone  '  of  the  vein,  although  fugitive  bunches  of  rich  mineral  have  disappointed, 
been  found  in  the  various  levels  sufficient  to  awaken  daily  expectation  of  heartened. 
more,  the  long-looked-for  bonanza  has  not  been  reached  "  But  the  discour- 
agement of  hope  deferred  had  not  permitted  any  relaxation  of  effort,  and  the 
advance  by  some  of  the  directors  of  large  sums  from  their  personal  resources 
assured  them  of  confidence  in  ultimate  success.  The  time  had  arrived  how- 
ever, it  was  declared,  when  the  shareholders  should  ratably  assume  their 
proportions  of  the  burdens  and  bear  their  part  in  whatever  plan  might  be 
devised  to  pay  off  the  existing  indebtedness  and  provide  for  more  efficiently 
carrying  on  operations.  The  proceeds  of  silver  sales  realized  only 
$14,143.74,  and  the  rest  of  the  year's  revenue,  amounting  to  $156,500,  was 
made  up  chiefly  of  contributions,  call  loans  and  notes  discounted.  The  rf  port 
of  the  superintendent,  Mr.  Richard  Trethewey,  showed  that  the  incline  shaft 

-°  There  is  a  discrepancy  in  the  reports  as  to  the  exact  location  of  the  new  shaft  a^ 
related  to  the  old  one.  In  Mr.  Learned's  special  report  of  1870,  where  it  is  referred  to  aa  a 
winze  sunk  trom  the  ninth  level,  its  distance  sonth  of  the  vertical  shaft  is  given  aa  148  feet; 
in  the  board's  report  for  187^  it  was  given  as  168  feet,  and  in  the  rep<jrt  of  1880  as  185  feet. 


156 


Encouraging 
features  of 
the  mine, 


but  an  empty 
treasury. 


The  board's 
report  for 
1883. 


The  superin- 
tendent's 
final  report. 


— which  was  now  the  main  shaft — was  being  carried  down  below  the  1,060- 
foot  level,  and  that  the  tenth,  eleventh  and  twelfth  levels  had  been  driven 
northward  through  the  dike  into  the  slates  ;  but  in  neither  the  shafts  nor  the 
drifts  had  silver  been  produced  in  paying  quantities,  although  it  was  proven 
that  the  vein  maintained  its  general  encouraging  features  as  well  as  uniformity 
of  size  and  strength. 

The  year  1883  closed  with  a  deficit  of  $45,682.  The  receipts  were 
mostly  derived  from  bonds,  assessments  and  call  loans,  and  the  straits  to 
which  the  Company  was  reduced  is  shown  by  the  sale  of  such  articles  as  a 
tug  boat,  old  crushers,  ore-bags  and  laboratory  fixtures.  The  sale  of  fine 
silver  fell  to  1,874.15  oz.,  which  netted  12,010.41,  and  the  value  of  ore  on 
hand  was  estimated  at  $7,500. 

The  list  of  directors  for  1884  comprised  the  following — two  of  whom  had 

been  on  the  board  of   trustees  when   the  Company  was  organizsd  in  1870, 

Messrs.   Learned  and  Trowbridge,   and    only  one  other  besides  these,  Mr. 

Coe,  was  an  original  shareholder  : 

Edward  Learned Pittsfield,  Mas?. 

William  A.  Booth New  York. 

William  A.  Langley New  York. 

George  S.  Coe New  York. 

C.  A.  Trowbridge New  York. 

B .  E .  Strong New  York. 

John  J.  Marvin New  York. 

George  C .  Moon New  York. 

Myron  P.  Bush Buflfalo,  N.  Y. 

John  S.  Newberry Detroit,  Mich. 

T.  C.  Weeks Boston,  Mass. 

Their  report  refers  to  a  proposal  to  secure  financial  relief  by  the  sale  of 
Mamainse  location  on  the  east  shore  of  lake  Superior  to  English  parties,  with 
whom  negotiations  were  proceeding.  Further  explorations  downward  at  Silver 
Islet,  they  said,  had  been  discontinued  and  operations  were  being  confined  to 
the  upper  part  of  the  mine. 

The  report  of  the  superintendent,  Mr.  Trethewey,  showed  that  the  main 
shaft  had  been  sunk  to  the  fifteenth  or  1160-foot  level,  drifting  upon  that 
level  north  and  south  and  sinking  two  winzes  upon  it,  and  back-stoping  at 
encouraging  points  in  some  of  the  upper  levels.  The  explosion  of  a  boiler  in 
January  caused  the  stoppage  of  pumps  and  machinery  for  twenty  days,  dur- 
ing which  the  water  rose  in  the  shaft  330  feet,  and  the  shaft  was  not  pumped 
out  until  15th  March.  Drifting  was  immediately  commenced  on  the  lowest 
level,  and  was  carried  south  227  feet  and  north  81  feet.  *'The  vein  though 
well  defined,"  Mr.  Trethewey  stated  in  his  report,  "  and  carrying  quantities 
of  minerals,  has  not  produced  the  expected  amount  of  silver.  A  deposit  of 
silver  was  opened  into  during  the  summer,  near  the  end  of  the  north  drift, 
but  proved  to  be  small  in  extent.  At  this  point  and  in  this  run  of  ground  a 
winze  is  being  sunk  toward  the  1260  foot  level,  hoping  tlhat  in  its  course  other 
bunches  may  be  found.  A  winze  has  also  been  commenced  toward  the  1260 
foot  level  near  the  end  o£  the  south  drift,  in  the  same  run  of  ground  in  which 
silver  has  been  found  above.     In   the  levels  where  back-stoping  has  been 
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carried  on,  the  vein,  although  of  a  very  encouraging  nature,  yielding  minerals 
which  are  always  found  accompanying  silver,  has  not  produced  silver  in  pay- 
ing quantity  ;  still  it  will  be  remembered  that  heretofore  we  have  worked  for 
long  periods  in  ground  such  as  described,  and  finally  been  rewarded  by 
encountering  rich  deposits,  and  there  is  no  reason  why  we  should  not  expect 
similar  results  again.  Ere  long,"  he  went  on  to  say,  *'  we  shall  find  ourselves  A  Berioua 
placed  in  a  serious  dilemma  owing  to  the  non-arrival  of  our  winter  supply  of  threa^ned 
coal  last  fall — a  vessel  with  a  cargo  of  nearly  1,000  tons  having  tailed  to  reach 
here,  being  laid  up  while  en  route.  The  present  supply  of  coal  is  sufhcient 
to  run  with  until  about  March  1st,  after  which  we  shall  find  it  extremely 
difficult  to  carry  on  the  work.  " 

This  was  written  under  date  of  January  20,  1884,  and  what  was  feared  and  the  wcrks 
came  to  pass  a  little  earlier  than  was  expected.     The  cause  is  best  told  in  the 
words  of  trustees  John  J.  Marvin  and  Henry  8.  Sibley  in  an  official  letter 
printed  under  date  of  July  10,  1890  : 

'' When  work  ceased  at  Silver  Islet  in  February,  188  4  (owing  to  the 
non-arrival  of  coal,  unfortunately  shipped  in  charge  of  an  intemperate  cap- 
tain in  the  fall  of  1883),  the  appearance  of  the  vein  in  that  mine  was  in  every 
respect  encouraging." 

The  incline  shaft  had  reached  a  depth  of  1,160  feet,  or  to  the  fifteenth  Dfpth  of  the 
level,  and  the  winze  from  that  level  north  of  the  shaft  was  sunk  to  a  further 
depth  of  90  feet,  being  a  total  tiepth  of  1,250  feet  upon  the  vein. 

All  the  property  of  the  Company  has  since  been  sold  under  foreclosure  of  The  prop.rty 
mortfiiage  and  has  been  vested  In  the  two  trustees  above  named  with  a  view  f"^'^  undtr . 
of  prospecting  it  as  to  mineral,  timber,  quarry,  farming,  water  power,  harbor,  mortgage, 
fisheries  and  other  values,  in  order  to  facilitate  its  sale  in  locations  or  in  lots. 


THE    MORAL    OF    THE    STORY. 

If  there  is  a  moral  or  a  practical  lesson  in  the  Story  of  Silver 
Islet,  it  should  have  value  for  all  time.  I  will  just  recall  a  few  facts,  the 
knowledge  of  which  may  be  useful  to  men  who  are  prompted  to  put  money 
into  mining  enterprises.  The  properties  purchased  from  the  Montreal  Min-  Salient  f.ict« 
ing  Company  by  the  Sibley  syndicate  consisted  of  eighteen  locations,  embrac- 
ing over  100,000  acres  of  mineral  lands.  The  selling  price  (o  the  syndicate 
was  ^225,000,  and  in  less  than  three  years  one  of  the  eighteen  locations  was 
sold  for  $150,000,  and  little  Silver  Islet  produced  enough  sijver  to  pay  off 
the  whole  purchase  price,  two  dividends  aggregating  $2G2,6G6,  and  nearly 
$500,000  besides  for  development  and  improvement  of  the  property.  Then 
a  coiipany  within  a  company  was  organized,  capitalized  at  $6,000,000,  and 
in  the  first  two  years  of  its  existence  the  shanholders  were  paiil  two  divi- 
dends of  $180,000  each,  or  a  total  of  $360,000,  and  every  dollar  of  the  stock 
was  fictitious.  How  much  more  was  paid  in  dividends,  if  any,  I  do  not 
know,  for  some  of  the  annual  reports  cannot  be  found.  Then  the  company 
with  $6,000,000  stock  was  wiped  out  and  one  of  $1,000,000  formed  in  its 
stead,  but  into  which  not  a  dollar  of  money  was  put  as  far  as  I  can  make 
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out  ;  only  it  shouldered  a  mortgage  of  $400,000,  left  as  a  legacy  by  the  old 
company,  which  covered  Silver  Islet  and  100,000  acres  of  mineral  lands 
besides.  Then  came  one  year  of  plenty  which  yielded  about  three-quarters 
of  a  million  dollar?,  followed  by  seven  years  of  famine,  and  finally  the 
sale  of  the  mine  and  all  the  lands  under  foreclosure  of  a  mortgage.  The 
mine  had  yielded  in  all  from  first  to  last  $3,500,000,  and  this  was  the  end  of 
it.  Thomas  Macfarlane  in  1879  had  uttered  a  note  of  warning  against  the 
Ifotes  of  practice  of  picking  the  eyes  out  of  a  mine.     "  The  product  of  a  mine,  like  that 

of  a  farm,"  he  said,  "  cannot  be  forced  beyond  certain  proper  limits  without 
bad  consequences.  Let  reserves  accumulate  in  our  mines  as  the  '  rests 
formerly  did  in  our  financial  institutions,  and  mining  will  become  as  profit- 
able as  banking,  if  not  more  so/'^i  In  European  countries  mines  are  worKed 
on  a  plan  to  secure  continuity  of  operations  and  permanency  of  the  mining 
industry.  In  the  new  world,  as  has  well  been  observed  by  the  first  Director 
of  the  United  States  Geological  Survey,  Mr.  Clarence  King,  the  effort  often 
is  to  get  out  the  largest  amount  of  bullion  in  the  shortest  time  possible. 
*' The  number  of  precious-metal  mines  in  this  country,"  he  wrote  in  1885, 
*'  which  have  continued  to  be  productive  during  a  period  of  ten  years  is  very 
limited,  and  the  life  of  many  of  the  most  famous  and  successful  ones  have 
been  far  shorter.  Indeed,  a  bonanza  which  has  required  two  or  three  years 
to  exhaust  is  a  rarity."^^  The  practical  lesson  may  be  found,  I  think,  in  these 
facts  ;  and  if  you  are  putting  money  into  silver  mines,  or  gold  mines,  or  mines 
of  any  sort,  pray  don't  try  to  become  millionaires  in  a  year,  or  two,  or  three. 
Leave  something  in  the  earth  for  the  generations  coming  after  us,  for  the 
earth  and  its  people  must  live  on.  a.  b. 

2iTrans.  Am.  Inst.  M.  E.  vol.  viii.,  page  253.         22^-.  g.  Census,  1880,  vol.  xiii.,  p.  viii. 

Note.— The  foregoing  paper  was  read  before  the  Canadian  Club,  Hamilton,  early  in  tlie 
present  year. 


SECTION   IV. 

ANTHRAXOLITE  OR  ANTHRACITIC  CARHON. 

By  Dr.  Arthur  P.  Coleman. 

Goal  has  so  often  been  reported  from  one  point  or  another  in  Ontario, 
and  the  report  has  so  uniformly  proved  baseless,  that  the  public  have  grown 
incredulous  in  the  matter ;  but  at  length  a  material  closely  like  anthracite 
•coal  has  been  found  in  quantities  that  seem  likely  to  have  some  economic 
importance. 

On  June  16,  1896,  Mr.  C.  H.  OoUings,  of  Chelmsford,  in  the  district  of 

Algoma  East,  reported   to   the   Bureau  of   Mines   the   finding  of  a  seam  of 

"*' smokeless  "  coal  ten  feet  in  width  in  the  township  of  Balfour.     Specimens  Discovery  in 

sent  to  Mr.   Blue   were  examined  roughly   by   the   writer  and  described  as  Balfour  town- 

ship. 
probably   an  earthy   graphitic   anthracite,     Careful   analyses   of  the  purest 

specimens  in  Dr.  Ellis'  laboratory.  School  of  Science,  Toronto,  show  that  when 

free  from  the  intermixed  quartz  the  material  closely  resembles  the  graphitic 

Anthracite  of  Rhode  Island. 

Owing  to  pressure  of  field  work  I  was  unable  to  visit  the  property  until 
November  1,  1896,  when  in  accordance  with  instructions  from  Mr.  Blue, 
Director  of  the  Bureau  of  Mines,  I  made  as  careful  an  examination  as  the 
undeveloped  nature  of  the  property  would  permit.  My  report,  with  an  intro- 
duction from  Mr.  Blue,  was  published  promptly  as  Bulletin  No.  II.  of  the 
Bureau  of  Mines  ;  and  the  present  report  contains  little  further  information 
except  as  to  the  results  of  the  boring  done  on  the  property. 

The  deposit  occurs  on  lot  10,  concession  1,  about  seventeen  miles  west  of  Occurrence  of 
Sudbury,  five  miles  southwest  of  Chelmsford,  and  a  mile  and  a  quarter  south        depoeit. 
of  the  nearest  point  on  the  Canadian   Pacific  Railway.      It  was  in  November 
the  property  of  Messrs.  J.  R.  Gordon  of  Sudbury  and  J.  M.  Giark  of  Toronto  ; 
end  I  have  to  thank  the  former  gentleman  for  serving  as  guide  to  the  property 
and  for  providing  a  conveyance  from  Sudbury  to  the  spot  and  back. 

The  coaly  material  occurs  as  an  irregular  vein  in  black  fistile  slate, 
mapped  by  Dr.  Bell  as  Cambrian.  The  vein  runs  about  north  and  south  up  a 
somewhat  steep  rocky  hill,  turns  a  little  to  the  east  on  the  hill  top  and 
pinches  out.  Towards  the  south  the  lower  end  of  the  vein  is  buried  under 
the  boulder  clay  which  covers  the  valley.  The  length  of  the  vein  exposed  is 
about  seventy  feet,  but  further  excavation  may  show  that  it  continues  south 
beneath  the  boulder  clay.  In  width  the  coaly  matter  measures  at  its  widest 
part  twelve  feet,  but,  allowing  for  the  dip,  its  real  thickness  is  probably  six 
to  nine  feet  as  estimated  by  Mr.  Gordon. 

The  coaly  material  does  not  form  a  bed  as  in  a  true  coal  seam,  but  cuts 
across  the  slate,  which  has  a  strike  of  about  60"'  east  of  north.  The  slate 
walls  show  a  dip  running  from  nearly  vertical  to  55®  towards  the  east ;  and 
they  are  somewhat  irregular  and  broken,  fragments  several  feet  long  lying  at 
one  point  as  "horses"  in  the  coaly  material. 
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Mr.  G.  R.  Mickle,  of  the  School  of  Science,  has  determined  the  hardness 
of  the  mineral  to  be  between  3  and  4,  the  hardness  of  anthracite  being  given 
as  2 — 2.5.  The  pure  mineral  is  lustrous  black,  resembles  anthracite  or 
albertite  in  appearance,  and  forms  small  plates  or  irregular  cubic  blocks,  the 
largest  observed  being  three-quarters  of  an  inch  square.  Between  the  plates 
or  cubes  there  is  generally  more  or  less  quartz,  and  in  some  weathered  por- 
tions on  the  surface  the  quartz  remains  as  a  porous,  cellular  mass.  The 
quartz  varies  much  in  amount,  specimens  from  the  bottom  of  the  small  pit 
containing  less  than  those  from  the  surface.  The  only  other  important 
mineral  present  is  iron  pyrites,  which  is  scattered  through  parts  of  the  vein, 
accounting  for  the  sulphur  found  in  some  analyses  of  the  material. 

Complete  analyses  have  been  made  in  Dr.  Ellis'  laboratory,  and  his  report 
follows  this ;  so  that  no  further  description  will  be  necessary  here.  It  i& 
probably  wiser  to  use  the  name  anthraxolite,  applied  years  ago  by  Professor 
Ohapman  to  similar  substances  from  eastern  Ontario  and  other  parts  of 
Canada,  than  to  name  the  substance  anthracite,  since  the  latter  is  found  in 
beds  associated  with  rocks  containing  carboniferous  or  later  fossils,  and  is 
held  by  geologists  to  have  been  deposited  as  vegetable  matter  where  it  is  now 
found ;  but  the  mineral  here  discussed  occupies  a  vein  cutting  very  ancient 
slates,  and  must  have  reached  its  present  position  long  after  these  rocks  were 
formed.  It  should  be  understood,  of  course,  that  the  coals  and  related  sub- 
stances show  wide  variations.  They  are  not  sharply  defined  chemical  com- 
pounds like  most  minerals ;  and  this  fact  mak^^s  it  unwise  to  be  dogmatic  or 
over-precise  in  naming  them. 

During  the  winter  the  government  diamond  drill  has  been  used  in  explor- 
ing the  deposit  and  Mr.  W.  W.  Roche,  the  manager  in  charge  of  it,  has  made 
to  Mr.  Blue  the  following  report  of  the  work  under  date  of  March  22  : 

**I  beg  respectfully  to  report  the  following  work   done  with  the  Govern- 
ment  diamond  drill  in  the  township  of  Balfour,  on  what  is  called  the  Gordon 
!•  coal  mine.     The  drill  was  placed  100  feet  from  and  south  of  the  outcroppings 
of  anthraxolite,  which  appears   in   a   ledge  of  slate,  for  the  purpose  of  cross- 
cutting  the  formation  and  determining  the  extent  in  depth  and  width  of  the 
mineral.     After    placing    in   27    feet  of  stand   pipe  and    32  feet    of    casing 
pipe  everything  was  ready  to  commence  boring,   and   having  a  good  flow  of 
water  out  of  the  bore  hole  the  cuttings  and  every  particle  of  rock  or  material 
drilled  through  was  washed  to   the  surface  into  a   trough,  securing  the  same 
for  a  close  examination.     It   was   necessary  to  have  things   arranged  in  this 
manner  as  the  shale  and  slate  cuttings  were  so  black  that  it  was  impossible  to 
tell  when  drilling  in  soft  shale  or   slate  whether  it  was  mineral  or  rock,  some 
of  the  soft  slate  or  shale  cores  grinding  up  so  easily  that  is  was  not  noticeable 
when  drilling.     When  we  reached  a   depth  of  229   feet  and  drilled  five  feet 
further  after  pulling  the  rods  we  only  had  one  foot  of  slate,  and  upon  examin 
ing  the  cores  the  anthraxolite  in  streaks  could  be  seen  in  some  of  them  ;  thus 
showing  that  we  had  passed  through  four  feet  of  the  mineral.     We  continued 
drilling  in  slate  rock  and  finished  the  hole  at  a  depth  of  260  feet     .... 
While  drilling  we  used  principally  anthraxolite  for  fuel  in  the  furnace,  and  i 
gave  very  good  results.     After  getting  up  a  good  fire   it  gave  a  brilliant  blue 
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flame  and  also  great  heat,  but  the  waste  was  conRiderable.  It  took  closf 
attention  by  the  fireman  to  keep  the  ashes  away,  and  I  should  judge  that  ful  y 
one-half  was  waste." 

Mr.  Roche's  report  shows  that   the  vein   reaches  to  a  considerable  depll  f  Permanency 
since  anthraxolite  was  struck  between  229  and  23 1  feet,  having  apparentl}  a  .lepih. 
thickness  of  four  feet.     The  angle  at  which   the  bore   hole  was  driven  is  n^t 
mentioned,  but  from  the  diagram  accompanying  the  report  the  vertical  depth 
at  which  the  vein  was  found  must  be  over  a  hundred  feet. 

The  amount  of  fuel  available  in  this  interesting  deposit  probably  reacht'.-t  Probable 
some  thousands  of  tons,  and  may  greatly  exceed  this  quantity.  It  is  probable  J^j^j^j*  "^^^f  ^ 
that  the  vein  will  prove  variable  in  width,  and  its  real  extent  can  be  settUd 
only  by  numerous  drill  holes  or  by  actual  mining.  The  vein  of  albertite  in 
New  Brunswick  furnishes  probably  the  best  analogy  to  this  remarkable 
deposit,  although  it  was  apparently  larger,  having  been  traced  for  2,800  feet 
on  the  surface,  with  a  width  as  disclosed  by  mining  operations  varying  from  a 
few  inches  to  fifteen  feet.  The  whole  amount  of  albertite  mined  is  estimated 
at  200,000  tons. 

However  large  this  vein  of  anthraxolite  may  be,  it  is  unlikely  that  it  v^ill  PoHHibilitieaof 
supply  quantities  of  fuel  comparable  to  those  of  coal  regions,  where  the  beds  '^  art?e  supp.y^ 
often  extend  for  many  sijuare  miles.  Of  course  other  similar  deposits  may  be 
found,  and  very  favorable  reports  have  appeared  in  the  newspapers  as  to  finds 
made  in  Fairbank  township ;  so  that  the  whole  quantity  available  may  be  of 
considerable  importance  economically,  particularly  at  Sudbury  where  hard  ccal 
is  sold  for  $9  per  ton.  Unless  the  percentage  of  ash  proves  less  when  the  vein  is 
sunk  upon,  the  quantity  of  quartz  mixed  with  the  mineral  will  prove  a  serious 
drawback,  particularly  for  metallurgical  purposes. 

The  source  of  this  fuel  is  probably  to  be  looked  for  in  bituminous  matter  Source  and  ag 
contained  in  the  adjoining  beds  of  slate,  which  carry  6.8  per  cent,  of  carbon. 
By  metamorphic  action  most  of  the  volatile  matter  has  been  removed  from 
the  once  fluid  or  plastic  bitumen,  leaving  the  solid  carbon  cracked  into  small 
cubes  and  plates,  the  spaces  being  afterwards  filled  with  a  network  of  quartz 
by  the  action  of  circulating  waters.  As  to  the  age  of  the  deposit,  there  is  no 
evidence  to  show  that  the  slates  are  later  than  Cambrian,  as  suggested  by  Dr. 
Bell  ;  but  it  is  evident  that  these  slates  must  have  b*»en  consolidated  and 
fissured,  probably  also  faulted,  before  the  original  bitumen  flowed  into  its 
present  position.  In  what  geological  age  this  took  place  it  would  be  rash  to 
venture  an  opinion. 

'  Geol.  Sur.  Can.,  1876-7,  p.  368  and  1888-9,  p.  16  T. 
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CHEMICAL  COMPOSITION  OF  THE  ANTHRAXOLITE. 

By  W.  Hodgson  Ellis, 
Professor  of  Applied  Chemistry,  School  of  Practical  Science. 

In  a  paper  read  before  the  Canadian  Institute^  Mr.  William  Lawson  and 

the  writer  have  recorded  the  results  of  the  analysis  made  in  the  chemical 

laboratory  of  the  School  of  Practical  Science,  Toronto,  of  the  coaly  mineral 

from    the   neighborhood    of   Sudbury    described   by   Professor   Ooleman   as 

"Anthracitic  carbon  or  anthraxolite." 

Associated  The  quantity  of  associated  mineral  matter,  chiefly  quartz  with  a  little 

fflaSter  in         ^^^^  pyrites,  was  found  to  vary  widely  in  different  samples.     One  specimen 

^nthraxolite.    gave  36.5  per  cent,  ash,  another  30  per  cent.,  a  third  20  per  cent,  and  a 

fourth,  carefully  selected,  41    per  cent.     The   following   is   the   proximate 

analysis  of  an  avei  age  and  of  a  selected  sample  : 

Average.  Selected. 

Moisture 4.00  4.00 

Volatile  matter 1.30  1.80 

Fixed  carbon 74.20  90.10 

Ash 20.50  4.10 

100.00  100.00 

Prof.  Chap-  Professor  E.  J.  Chapman,  to  whom  the  name  anthraxolite  is  due,  applies 

STfake^'^^^^  it  to  an  anthracitic   mineral   "  occurring  in  veins     ...     or  filling  small 
Superior  cracks  "  in  Silurian  and  older  rocks.     He  gives^  a  proximate  analysis  of  a 

specimen  of  anthraxolite  from  the  lower  copper-bearing  rocks  of  lake  Superior 

as  follows  : 

Moisture 2.08 

Volatile  matter 3.56 

Fixed  carbon 94.36 

Ash  0.00 

100.00 
In  Minerals  and  Geology  of  Central  Canada,  p.   143,  he  gives  the  volatile 
matter,  "  including  a  small  amount  of  moisture,"  as  ranging  from  3  to  25  per 
cent. 
Hoffman's  ^^-  Hoffmann   has  given^  an  analysis  of  a  specimen  of  *'  anthraxolite 

analysis  of  a     from  a  quartz  vein  traversing  limestones  and  bituminous  shales  of  the  Cam- 
JLabrador  ^  °  •       •         t    i. 

-sample.  brian  system,  at  Lake  Petit-sikapau,  Hamilton  river,  Ungava  district,  Labra- 

dor peninsula,  collected  by  Mr.  A.  P.  Low." 

Water 3.56 

Volatile  matter 2 .  48 

Fixed  carbon 86 .  83 

Ash 7.13 


100.00 


^'  The  ash  which  was  of  a  light  reddish  brown  colour,  was  found  by  Mr. 
Wait  to  consist  for  the   most  part  of  silica.     It  would  appear  to  be  almost 


''  February  27,  1897. 
•'  Canadian  .Journal,  vol.  x,  p.  410, 
■^Report  of  the  Geological  Survey  of  Canada,  1894, 
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olely  derived  from  accidental  impurities,  a  view  strengthened  by  the  fact 
hat  other  fragments  of  this  mineral  .  .  .  left  on  ignition  but  0.31  per 
ent.  of  ash." 

In  the  following  table  I  have  calculated  the  proportions  of  fixed  carbon  Comparative 
md  volatile  organic  matter  to  the  dry  ash-free  substance  for  these  three  speci-  »nUiraciu*an 
aena  of  anthraxolite  and  I  have  added,  for  the  sake  of  comparison,  the  proxi-  »°t^raxulite. 
uate  analysis  of  two  samples  of  anthracite  similarly  calculated,  one  from  an 
inalysis  of   Pennsylvania  anthracite   made   in   my  laboratory,  and  the  other 
rom  an  analysis  of  *'  graphitic  anthracite  "  from  Rhode  Island  by  Dr.  Jackson. 


Volatile  Fixed 

matter.  carbon. 

Anthracite,  Pennsylvania 7.83  92.17 

Anthracite,  Rhode  Island  2.39  97  61 

Anthraxolite,  Lake  Superior 3.64  9<).8G 

Anthraxolite,  Ungava 2.78  97.22 

Anthraxolite,  Sudbury    1.98  97.02 

The  proximate  analysis  of  the  anthraxolites,  particularly  the  last  two, 
losely  resembles  that  of  the  Rhode  Island  anthracite,  and  differs  consider- 
kbly  from  that  of  the  Pennsylvania  anthracite,  which  contains  much  more 
'olatile  matter. 

An   ultimate   analysis  of   a  carefully  picked  specimen  of  the  Sudbury  Comparison 
aineral,  freed   as   much   as   possible  from   associated  quartz,  etc.,  gave   the  and^KliiR'ston 
ollowing  results  :  anthrax oliten. 

Carbon    94.92 

Hydrogen 0.52 

Nitrogen    1.04 

Sulphur 0.31 

Ash .  1.52 

Oxygen 1.69 

100.00 

The   specimen   contained   2.48   per   cent,  of  hygroscopic   moisture.      Its 

ipecific  gravity  was  1.865. 

For  the  sake  of  comparison  we  made  an  ultimate  analysis  of  a  sample  of 

inthraxolite  from  the  neighbourhood  of  Kingston,  given  us  by  Mr.  Miller,  of 

h'j  Kingston  School  of  Mining,  and  described  by  him  as  occurring  in  a  vein 

if  barite   "  which   cuts   the   limestone  of  the  Black  River  formation  of  the 

Silurian  system.     The  anthraxolite  has  been  deposited  after  the  barite  and 

»ther  minerals,"  (calcite  and  fluorite)  "  as  it  coats  them  and  fills  crevices  in 

hem.     It  is  probable  it  has  been  derived  from  the  bituminous  matter  in  the 

iinestone.^      The  analysis  was  as  follows  : 

Carbon 90.25 

Hydrogen   4.16 

Nitrogen 0 .  52 

Sulphur   V.  0.06 

Ash 0.72 

Oxygen    3.69 

100.00 
It  contained  0.96  per  cent  of  moisture,  and  its  specific  gravity  was  1.365' 

^  G.  R.  Mickle,  Trans.  Can.  Inst.,  April  27th,  1897.  ^ 
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Chemical 
constitution 
«)f  Coals. 


Our  knowledge  of  the  chemical  constitution  of  the  substances  which  are 
classed  together  under  the  name  of  coal  is  almost  nil.  We  know  them  only^ 
from  the  products  of  their  decomposition.  Their  inaccessibility  to  attack  by 
means  of  solvents  and  chemical  reagents  has  prevented  our  acquiring  a  know- 
ledge of  the  ingredients  which  they  contain.  We  can  by  destructive 
distillation  obtain  from  them  a  host  of  definite  chemical  compounds,  but  we 
have  every  reason  to  believe  that  in  most  cases  these  compounds  are  formed 
out  of  the  ruins  of  the  original  structure  and  do  not  constitute  parts  of  it  as 
such.  Elementary  analysis  gives  no  sharply  marked  individuals,  but  a  series 
of  infinite  gradation  proceeding,  not  b)  steps,  but  in  an  inclined  plane. 

This  idea  has  been  well  discussed  by  Professor  Newberry  in  a  very 
interesting  paper,^  and  illustrated  by  a  diagram,  which  is  here  reproduced  i 

Plant — Tissue. 


Residual  products. 
Peat. 

! 

Lignite. 

!. 

Bituminous  Coal. 

.1   . 
Semi-bituminous  Coal. 

I 
Anthracite. 

I  .  . 
Graphitic  Anthracite. 

I  . 
Graphite . 

I 
Ash. 


Evolved  products. 

f  Carbonic  Acid. 
Carbonic  Oxide. 
Carburetted  Hydrogen,  etc. 
Water . 

I  Maltha. 


Asphalt,  etc. 
I 
Petroleum -{  Asphaltic  Coal. 


Asphaltic  Anthracite, 
L Asphaltic  Graphite. 


J 


asphalts. 


Coals  and 
bitumens. 


Views  of  the  Professor  Newberry  holds  in  common  with    most  geologists   that  such 

natural  gas,  bodies  as  natural  gas,  petroleum  and  asphalts  have  been  derived  in  all  cases 
asnhalt""^*^  from  the  decomposition  of  vegetable  or  animal  matter,  in  an  analogous  man- 
ner to  the  production  of  gas  and  tar  from  wood  by  the  action  of  heat  in  a 
closed  vessel — the  various  kinds  of  coal  representing  the  charcoal  left  behind- 
Some  chemistp,  as  Mendelejeff,  are  inclined  to  attribute  an  origin  to  these 
hydrocarbons  independent  of  life  by  union  of  carbon  and  hydrogen  through 
such  means  as  the  action  of  water  upon  metallic  carbides,  as  is  seen  in  the 
production  of  acetylene  from  calcium  carbide,  now  commercial. 

Whichever  of  these  views  may  be  correct,  the  fact  remains  that  we  have 
two  series  of  carbonaceous  bodies — the  coals  and  the  bitumens,  which  although 
fairly  wide  apart  at  the  starting  point  tend  to  draw  together  towards  the  end, 
and  finally  become  almost  indistinguishable  from  each  other. 

By  the  action  of  heat  we  can  produce  changes  similar  to  those  which  are 
observed  in  ascending  either  of  these  series,  and  finally  a  very  similar 
product  is  obtained  whichever  of  the  series  is  operated  upon.  The  charcoal 
or  coke  obtained  at  high  temperatures  are  very  similar,  whether  made  from 
wood,  coal  or  petroleum  : 

Carbon  Hydrogen  Oxygen 

Charcoal  from  wood 97.96    0.63    1.41 

Coke  from  coal 98. 31-0. 28-1. 41 

Coke  from  petroleum 97.86-0.49-1.68 

Anthraxolite  (Sudbury) 96.40    0.60-3.10 

•Annals  N.  Y.  Acadamy  of  Science  II.,  p.  9,  1882 
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The  end  of  both  these  series  in  carbon,  and  carbon  may  be  either  crystal-  Forms  of 
ine  as  in  the  diamond  or  graphite,  or  amorphous.  ^^^  **"• 

Schungite,   a  mineral    from  Lake   Onega,   Russia,  composed   of  carbon 

(rith  0.4  per  cent  of  hydrogen,  and  graphitoid  from  the  Erzgebirge  in  Saxony 

30nsisting  of  carbon  with  0.24  per  cent,  of  hygrogen,  may  almost  be  looked 

apon  as  the  amorphous  form  of  native  carbon. 

Speaking  from  a  chemical  standpoint,  it  seems  that  the  Sudbury  mineral  Connecting 

links. 
forms  the  connecting  link  between  such  minerals  as  these  and  albertite  and 

such  anthraxolite  as  that  from  Kingston,  just  as  the  Rhode  Island  graphitic 
anthracite  forms  the  connecting  link  between  graphite  and  ordinary  anthra- 
cite.    Thus : 

Peat.  Petroleum. 

I  I 

Lignite.  Asphalt. 

I  I 

Bituminous  Coal.  Albertite. 

I  I 

Anthracite.  Anthraxolite. 

I                                                                                   I 
Graphitic  anthracite.                                              Graphitic  anthraxolite. 
' Graphite . ' 

The  graphitic  anthracite  of  Rhode  Island,  which  resembles  in  its  chemical  Rhode  Island 

composition  the  Sudbury  anthraxolite,  resembles  it  also  in  its  physical  proper,  ^^^''^acite. 

ties.     Its  specific  gravity   is  in  some  samples  as  high  as  1.85.     The  Sudbury 

mineral  has  a  specific  gravity  of  1.865.     Ordinary  anthracite  averages   1.G5. 

The  Rhode  Island  coal  is  thus  described  by  Professor  Ralph  S.  Tarr.^ 

"This  region  is  of  interest  not  for  the  amount  produced  but  for  the 
peculiar  nature  of  the  coal.  Although  never  a  heavy  producer  this  region 
has  been  worked  more  or  less  continuously  for  a  long  period.  A  few  thousand 
tons  were  annually  produced,  but  this  burns  with  such  difficulty  that  it  is 
of  use  only  where  there  is  a  strong  draught,  as  in  a  blast  furnace  ;  but  this 
difficulty  is  partly  compensated  for  by  the  length  of  time  which  it  burns  and 
the  large  amount  of  heat  furnished.  A  very  peculiar  industry  for  a  coal  region 
has  been  recently  begun  upon  the  basis  of  the  graphitic  nature  of  these 
anthracites.  This  is  the  manufacture  of  pipe  coverings,  stove  facings,  stove 
blacking  and  paints,  which  show  the  peculiar  condition  of  the  coal  beds. 
The  graphitic  nature  of  the  anthracite  is  due  to  the  metamorphism  of 
the  coal-bearing  beda,  by  mountain  building  forces  which  have  resulted  in 
altering  the  nature  of  the  enclosing  rocks  in  some  cases  into  well  defined 
schists." 

As  a  fuel  the  Sudbury  mineral  behaves  very  much  in  the  way  here 
described. 

A  determination  of  its  heating  power  by  Mr.  Lawson  and  the  writer,  by  Heating 

means  of  Fischer's  Calorimeter  save  7,490  calories  as  the  heat  evolved  by  power  of  the 

r  >  .    .         ,  .       ,     Sudbury 

the  combustion  ot  one  gramme  of  a  sample  containing  tour  per  cent,  of  ash.  mineral. 

That  is,  one  gramme  of  the  substance  in  burning   gives   off  heat  enough  to 

raise  7,490  grammes  of    water,   one  degree    Centigrade  ;  or  one  pound  will 

give  heat  enough  to  raise  13,482  pounds  of  water,  one  degree  Fahrenheit  ;  or 

74.9  pounds  of  water  from  the  freezing  ^o  the  boiling  point  ;  or  to  convert 

13.9  pounds  of  water  into  steam. 


I 


Economic  Geology  of  the  United  States,  p.  314. 
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Comparative  The  following  table  gives  the  heating  power  of  various  fuels  expressed 

orfuSf  ^''''^^'  ^^  calories  for  one  gramme  : 

Calories  for 
Fuels.  1  gramme.  Observer. 

Petroleum 10,000      Deville. 

Wood 4,740      Fischer. 

Peat    5,430      Fischer. 

Lignite  , , 6,905      Scheurer-Kestner  (mean  of  6). 

Bituminous  coal 8,552      Scheurer-Kestner    (mean    of    3 

Welsh  coals). 

Anthracite 7,484      Mahler. 

Anthraxolite,  Sudbury 7,490      E.  &  L. 

The  determination  ol  the  heating  power  of  the  Sudbury  anthraxolite 
was  attended  with  some  difficulty  on  account  of  its  small  inflammability  and 
the  slowness  of  its  combustion.  In  making  the  ultimate  analysis  we  were 
met  by  the  same  difficulty.  The  resemblance  to  graphite  in  this  respect 
forced  itself  on  our  attention. 

In  the  following  table  I  have  calculated  the  analysis  of  a  number  of 
related  carbo-  coals,  asphalts  and  allied  bodies  to  the  dry,  ash-free  substance  in  order  to 
eS°"^  ^^^  ^^^^^  ^^®^  *°  ^®  compared  with  each  other.  In  many  cases  the  figures  given 
are  the  mean  of  a  number  of  analyses.  The  data  for  the  compilation  of  this 
table  have  been  taken,  where  not  otherwise  stated,  from  Mills  and  Eowan's 
volume  on  Fuel  in  Groves  and  Thorp's  Chemical  Technology,  from  Fischer's 
Die  Ohemische  Technoloyie  der  Brennstoffe  and  from  Dana's  Mineralogy. 

Wood  aud  Coal. 

Carbon.     Hydrogen,     ^j^fj^^gen" 
Wood 51.1  6.1  42.8  Chevandier  (mean) 

.^  ,._  ^  ,.  ^  oo  n  Regnault  &  Muld 

Peat 60.1  6.0  33.9  *"  (mean  of  9) 

^        -  nr,  1  K  o  OK  ^  Sheurer  Kestner 

Lignite 69.1  5.3  25.6  (mean  of  6) 

T...       •  1  o^  ^.  ^  A  in  n  Phillips  (mean  of  97 

Bitummous  coal....  84.6  5.4  10.0  English  coals). 

Anthracite  \   qq  7  ok  00  Regoault,  Schulze, 

Pennsylvania        /   ^^^  "^'^  "^'^  Mahler  (mean)« 

Graphitic  an thra-     1  95  7  1.3  2.O  Scheurer-Kestner. 
cite  (Russia)         J 

Wood  chai coal 88.0  0.6  1.4  Violette. 

Coke 98.3  0.3  0.3  Mahler.^ 

Petroleum,  Asphalt,  etc. 
Carbon.     Hydrogen.       ]J[ft?ogen" 

Crude  petroleum....  83.0  13.9  3.1  Mahler. « 

H.  Endemann  (Joun. 
Asphalt  (VI exico)...  83.3  10.8  5  9  Soc.     Chem.     Ind.. 

XV.  872). 

Albertite 86  0  9.0  5.0  Whetherill. 

Anthraxoite  \  90.5  4.2  5.5  E.  and  L. 

(Kingston)  J 

GraphiticAnthrax-1    f)Q  4  q5  3  -^  E.  and  L. 

olite  (Sudbury)    ; 
Coke  from  petroleum  97.9  0.5  1.6  Mahler.^ 

-.      Graphite  and  Related  Minerals. 

Schungite  (lake       \   99,2  0.4  0,4  Inostranzeff. 

Onega,  Russia)    J 

Graphitoid(Erzec-  1    99  g  0.2  0.0  Sauer. 

birge)  Saxony)      J 
Graphite 100.0  0.0  0.0 

»"ObuB  Calorimetrique  pour  rEstimation  de  la  Valeur  des  Combustiblea,"  par  M 
Ch.  Talansier. 


SECTION  V. 

GP:OLOrxY     OF     THE    N  I  P  I  S  S  I  N  G  -  A  L  G  O  M  A    L  I  N  E- 

By  Edward  M.  Burwash,  B.  A. 

The  following  report  is  a  statement  of  the  geological  work  done  duiing 
the  past  summer  in  connection  with  the  survey  of  the  boundary  line  betw(  en  introductory 
the  districts  of  Nipissing  and  Algoma.  The  ground  traversed  extends  from 
the  upper  waters  of  the  Vermilion  and  Wahnapitae  rivers  to  within  about  35 
miles  of  lake  Abitibi,  including  44  miles  of  the  Hudson  Bay  slope,  and  lies 
within  the  great  northward  extension  of  the  Huronian  belt  between  lake 
Wahnapitae  and  lake  Temiscaming. 

The  aim   of  the    work    was    to   examine  the   country    on  both    sides  of  instructions 
the  line  with  a  view  to  ascertaining  its  resources  in  timber,  soil,  and  especi-  work, 

ally  in  minerals  of  economic  value.  Guidance  and  assistance  were  afforded 
by  written  instructions  drawn  up  by  Mr.  Aubrey  White,  Assistant  Commis- 
aioner  of  Grown  Lands,  and  Dr.  A.  P.  Goleman,  Geologist  and  Mineralogist 
of  the  Bureau  of  Mines,  of  which  the  following  are  copie3  : 

"  In  making  your  explorations,  should  you  come  acrossany  body  of  pine  or  spruce  timber, 
you  will  be  careful  to  make  a  note  of  the  locality,  that  is,  the  particular  mih'-post  on  the  line- 
near  which  the  timber  is  situated,  the  character  of  the  timber,  that  is,  if  it  is  large  or  small, 
if  the  trees  are  tall  or  short,  and  if  it  appears  to  be  thrifty  and  sound,  or  the  reverse,  and  over 
about  how  large  an  area  it  extends,  also  on  what  streams  it  is  situated,  and  if  they  are  tribu- 
tary to  James  bay,  lake  Huron  or  the  Ottawa  valley  waters. — Ai  bhky  White. 

"Instructions  for  geological  work  in  connection  with  survey  of  line  between  Nipissing  and 
Algoma  :  All  outcrops  of  rock  accessible  within  reasonable  distances  of  the  line  on  each  side 
should  be  examined,  special  attention  being  paid  to  the  boundaries  of  Huronian  areas. 
The  shores  of  lakes  and  rivers  are  most  likely  to  afford  satisfactory  rock  «'xi)08ure8.  In 
Huronian  areas  search  should  bo  made  for  quartz  veins,  fahlbands  and  bosses  of  eruptive 
granite,  samples  being  taken  of  quartz  or  other  minerals  likely  to  contain  gold  or  other  valu. 
able  minerals.  Where  the  nature  of  the  rock  is  doubtful,  )t  is  advisable  to  take  samples  of 
the  co\mtry  rock  of  sufficient  size  for  determination.  In  general,  every  point  that  is  of  inter- 
est regarding  the  economic  geology  and  mineralogy  of  the  region  should  be  carefully  noted. — 
A.  P.  Coleman." 

Mr.  Alexander  Niven,  0.  L.  S.,  having  been  appointed  to  carry  out  the 
survey,  left  Toronto  for  that  purpose  on  June  29,  1896.  The  writer,  following  Jta"tmg  i^illr 
instructions  received  from  the  Bureau  of  Mines,  accompanied  his  party.  After  ^^  ^^^  ^'"®* 
thirteen  hours'  journey  by  rail,  Wahnapitae  station  a  few  miles  east  of  Sud- 
bury was  reached,  and  the  party  encamped  for  the  night.  Next  day  a  walk 
of  17  miles  brought  us  to  Wahnapitae  lake,  where  our  party,  numbering  fifteen 
in  all,  with  its  complete  outfit  of  canoes  and  supplies,  was  finally  assembled. 
The  road  from  Wahnapitae  station  to  the  lake  offers  some  points  of  geologi- 
cal interest  in  the  deposit  of  sand  and  gravel  over  which  it  runs,  and  in 
which  occur  remarkable  kettle-holes,  so  called,  which  are  said  to  be  about  300 
feet  deep.  The  extensive  uie  made  of  narrow-gauge  railways  in  lumbering 
operations  may  also  be  seen  to  good  advantage  here. 
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Region  (^f 
country  ex- 
plored and 
traveled  over. 


Strike,  clip  vertical. 


Strike  and  dip. 


Glacial    striae. 


Eruptive  diabase  or  diorite. 


Thick  bedded  quartzites,  or  g^rits  and 
crubhtd  granites,  or  felsites,  passing- 
into  bouldei  conglomerates  in  some 
places. 


Slates,  greywackes,  conglomerates, 
fine-grained  ash  rocks,  chlorite,  dolo- 
mite and  hornblende  schists. 


Granite. 


After  visiting  the  old  Hudson's  Bay  Oompany's  po^t  at  the  Indian  reserve 
on  the  north  shore  of  the  lake,  where  a  sketch  map  of  our  route  was  obtained, 
we  left  the  western  bay  of  Wahnapitse  lake  on  July  1,  and  proceeded  by  way 
of  three  small  lakes,  with  intervening  portages,  to  Marshy  lake  on  the  Ver- 
milion river,  which  was  reached  on  the 
4  th.  The  ascent  of  this  river  to  the 
point  where  it  crosses  Proudfoot's  East 
and  West  line  occupied  six  days, 
although  the  distance  is  only  about  30 
miles,  as  a  continuous  series  of  rapids 
made  it  necessary  to  wade  and  tow  the 
canoes  for  a  large  part  of  the  way. 
Under  these  circumstances  no  geological 
work  was  attempted.  The  country 
traversed  by  the  river  on  this  part  of 
its  course  has  been  geologically  des- 
cribed by  Dr.  Bell.^  Its  southern  part 
consists  of  volcanic  breccia  of  doubtful 
References  to  map  sketches  sg^,  Horth  of  wMch  is  a  Laurcntiau  area, 

at  this  point  about  seven  miles  wide,  succeeded  by  Huronian  rock^  which 
extend  beyond  the  point  where  the  boundary  line  intersects  the  river.  At 
several  points  extensive  beds  of  boulders  occur,  probably  moraines;  the 
interstices  in  some  cases  filled  with  sand,  in  others  not.  The  material  seems 
to  be  mainly  that  of  the  rocks  a  little  to  the  north,  conglomerates  and 
quartzites  being  common. 

Work  on  the  line  was  finally  commenced  on  July  13,  and  continued  with 
slight  intermissions  up  to  October  12.  During  this  time  a  strip  of  country, 
102  miles  from  north  to  south,  and  varying  in  width  from  one  to  seven  miles, 
was  examined.  This  tract  traverses  parts  of  the  basins  ot  the  Vermilion, 
Wahnapitae,  Montreal,  Mattagami  and  Abitibi  rivers,  and  hence  crosses  two 
important  watersheds,  namely,  that  between  the  lake  Huron  and  Ottawa 
river  systems,  and  that  between  the  Ottawa  and  Moose  river  waters,  as  well 
as  two  minor  ones  between  the  Wahnapitae  ana  Vermilion  and  the  Mattagami 
and  Abitibi  rivers.  The  work  was  discontinued  a  few  miles  to  the  west  of 
Night  Hawk  lake,  a  body  of  water  about  ten  miles  long  by  eight  broad,  whose 
waters  flow  northward  to  the  Abitibi  river.  From  this  point  the  Hudson's 
Bay  Company's  route  was  followed  through  a  part  of  the  Night  Hawk  river 
and  sixteen  Ukes  of  varying  sizes  to  Fort  Matachewar,  situated  near  the 
great  northern  bend  of  the  Montreal  river.  Following  this  stream  to  the 
southeast,  Bay  lake  was  reached  after  a  journey  of  about  80  miles,  and  from 
a  point  on  the  river  a  little  beyond  this  a  series  of  portages  with  small  inter- 
vening lakes  brought  us  to  Haileybury  on  lake  Temiscamingue,  completing  a 
canoe  journey  of  about  150  miles.  Leaving  Haileybury  by  steamer  on  October 
21,  Toronto  was  finally  reached  on  the  23rd,  after  an  absence  of  about  seven- 
teen weeks. 


1 


'  Geological  Survey  Canada,  vol.  V.,  part  F.,  1889-90. 


169 


An  acknowledgement  is  here  due  to  Mr.  Niven's  kindness  during  the  Acknowledge- 
summer  in  facilitating  the  geological  part  of  the  work.  Dr.  Cjleman  ha?  ''^®"^'*- 
rendered  much  necessary  assistance  in  the  determination  of  rocks,  as  well  as 
in  general  suggestions  as  to  the  most  advantageous  methods  of  working.  Dr. 
D.Awson  and  Mr.  A..  E.  Barlow  of  the  Geological  Survey  have  kindly  furnished 
information  ^regarding  the  geology  of  the  district.  To  all  these  gentlemen 
the  writer  desires  to  express  his  gratitude. 


LA.KE    HURON     SLOPE. 

The  m*in  Huronian  belt  of  this  district,  which  runs  in  a  northeasterly  The  main 
■direction  from  the  northern  shore  of  lake  Huron,  curves    to    the  north    on  *^"'''*"'*"  ^  ^ 
reaching  lake  Wahnapitae  and  finally  to  the  northwest,  enclosing  a  Liurentian 

area  within  the  elbow  thuH  formed.  Fol- 
lowing a  northwesterly  ourse  from  lake 
Wanhapitae,  the  southern  boundary  of  the 
Huronian  rocks  crosses  the  Vermilion 
river  at  Blackash  creek,  and  the  boundary 
line  between  Nipiasing  and  Algoma  at  a 
point  about  12  miles  north  of  the  north- 
east angle  of  the  township  of  Lunisden. 
Previous  to  the  present  year  th'^  district 
line  had  been  Burveyed  to  a  point  18  miles 
north  of  Lumsden  township,  where  it  joins 
a  line  known  as  Proudfoot's  base  line, 
which  runs  from  this  point  in  a  westerly 
direction.  The  iron  post  planted  at  the 
intersection  of  these  lines  formed  the  start- 
ing point  of  Mr.  Niven's  survey,  and  from  Starting  point 

,        ,.  ,  ,  .    of  Nivi-u'h 

it  the  line  was  run  due  north,  aatronomi-  survey. 
cally.  The  commencement  of  our  work 
was  thus  made  at  a  point  about  six  miles 
north  of  the  soutliern  boundary  of  the 
Huroniiin  area,  and  with  the  exceptioa  of  two'^'iraas  of  eruptive  griuite  the 
entire  length  of  the  line  wjl^  found  to  lie  *?upon  rocks  which  are  considered 
to  be  of  this  formation. 

The  watershed  between  the  lake  Huron  and  Ottawa  river  waters  crosfel  A  section  «»f 
the  line  at  the  50th  mile,  32  miles  from  our  starting  point.  The  country  crossed  and  lakes, 
by  the  intervening  section  of  the  line  is  of  a   hilly  and  rocky  nature,  contain- 
ing a  large  number  of  lakes,  and  very  scantily  covered  with  a  light  sandy  soil, 
which  is  in  many  places'  entirely  absent.     At  many  points    a  considerable 
amount  of  good  white  pine  occurs,  notably  on  the  high  ridge  of  quartzite  hills 

whiih  runs  from  east  to  west,  crossinsj  the  line  between  the  30:h  and  40th  

T  I  1   ^       r    •     .  .,  Whit.-  pme 

miles.     These  hills  are  covered  by  a  belt  of  timber  some  nne  miles  in  width,  arew. 

and  extending  apparently  for  several  miles  east   and   west   of  the  line.     The 

trees  are  for  the  most  part  sound,  tall,  and  from  eighteen  to  twenty-four  inches 

in  diameter  at  the  butt.      A  great  part  of  the  country  outside  of  this  belt,  while 
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Fauna  of  the 
rcer'on. 


Prevailing 
rocks  along 
the  line  from 
the  18th  to 
the  28th  mile, 


Intrusive 
granites  and 
Huronian  con- 
glomerates, 


containing  occasional  groves  of  white  pine,  is  wooded  with  spruce,  pitch-pine, 
balsam,  birch,  poplar  and  tamarac.  Occasional  maples  were  also  encount- 
ered.    Several  moose  and  red  deer  were  seen  on  the  lake  Huron  slope,  north 

of  which  the  latter  do  not  appear  to  pene- 
trate. Traces  of  both  animals  were  abund- 
ant, and  bears  also  appeared  to  be  quite 
plentiful.  The  principal  fish  inhabiting 
the  lakes  are  pike ;  one  of  these,  caught 
in  Welcome  lake,  proved  more  than  suffi- 
cient to  furnish  a  meal  for  fifteen  men. 

The  rocks  near  the  intersection  of 
Proudfoot's  base  line  by  the  Vermilion 
river  are  described  by  Dr.  Bell  as  "  quartz- 
ites,  greywackes,  argillites,  and  clay 
slates."^  They  strike  northwest  and 
southeast,  parallel  with  the  general  trend 
of  the  formation,  and  dip  to  the  northeast. 
Following  the  line  north  from  the 
starting  point,  the  same  varieties  of  rocks 
prevail.  A  conglomerate  is  first  met  with, 
and  afterwards,  on  the  shores  of  a  small 
lake,  a  fine-grained  greenish  gray  rock, 
probably  an  argillite.  On  the  eastern 
shore  of  the  second  lake  crossed,  the  line  touches  the  western  edge  of 
an  area  of  intrusive  greenstone,  which,  after  the  line  leaves  it,  extends 
for  some  distance  to  the  northeast.  At  the  southern  end  of  this  lake 
the  rocks  dip  to  the  southwest,  the  strike  remaining  about  northwest  and 
southeast.  On  the  western  shore  however  the  strike  makes 
an  abrupt  curve  to  the  northeast,  perhaps  due  to  the 
presence  of  an  area  of  hornblende-granite,  the  boundary 
of  which  is  reached  on  the  north  shore  of  a  small  lake 
crossed  by  the  line  about  four  and  a  half  miles  from  our 
starting  point.  On  the  north  shore  of  this  lake  the  Huro- 
nian series  is  represented  by  a  conglomerate  containing 
pebbles  of  granite.  This  is  followed  a  little  further  north 
by  the  granite.  This  granite  area  has  a  width  of  about 
five  miles  where  crossed  by  the  line,  broken  by  a  tongue 
of  Huronian  rocks  which  enters  it  on  the  eastern  side  near 
its  southern  extremity  and  occupies  the  southern  shore 
of  a  small  lake  on  the  24th  mile  (sixth  mile  from  Proudfoot's 
base  line).  At  this  point  also  the  rocks  immediately  in 
contact  with  the  granite  are  conglomerates.  The  strike  of  the  Huronian  rocks 
in  the  vicinity  ia  deflected  and  follows  a  course  parallel  to  the  outline  of  the 
granite  area.  The  granite  seems  to  be  undoubtedly  an  intrusive  mass,  judging 
both  from  the  character  of  the  rock,  which  is  a  massive  reddish  hornblende 
granite,  generally  coarse-grained  and  often  porphyritic,  and  from  the  fact  that 
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Contact  between  yranife 
.nnd  Huronian  (?)  rocks, 
27tli  mile.  Huronian  on 
the  left  ;  granite  on  tlie 
right. 
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the  Huronian  rocks  near  the  contact  are  shattered  and  the  crevices  penetrated 

by  the   granite.      Several    small  veins  of   rusty  (jiartz  were  obEerved  in  the 

Huronian  conglomerates  near  the  contact,  one  of  which   on  assay  yielded  a 

distinct  trace  of  gold.     Within  the  granite  tract  a  small  area  was   observed  ^^r*:*  ^^°^  °^ 

made  up   of  coarsely  crystallized  hornblende. 

On  the   28th   mile  the  line   emerges   again   upon  a  tongue  of  Huroniin 

conglomerates,  which  extends  to  a  large  creek  flowing   into  the  southwestern 

bay  of  Burwash  lake.  On  the 
western  shore  of  this  bay  the 
granite  is  again  met  with,  but  is 
rinally  lost  sight  of  at  its  north- 
western corner.  Here,  as  before, 
it  is  immediately  succeeded  by  a  Around  Bur- 
conglomerate,  which  in  this  local- 
ity contains  rounded  boulders  of 
gneiss  neirly  a  foot  in  diameter. 
Conglomerates  and  massive,  some- 
what crystalline  rocks  occupy  th« 
western  shore  of  the  lake  north 
of  this  point.  Half  a  day  was 
spent  in  examining  the  shores  of 
the  northern  end  of  this  lake, 
which  appears  to  be  about  six 
miles  from  north  to  south,  with  a 
maximum  width  from  eist  to  west 
of  perhaps  three  miles.  Its  east- 
ern   shore    so    far    as    examined    consists    of   red    granite,    which    extends 

to  the  northeastern  corner  of  the  ^  ijfr    -^f  ^rv 

lake.     The  entire  northern  shore  f-^  —      -  '      ^^'tT 

of  the  main  portion   of  the  lake  S 

and    also   that  of  its    northwest 

arm  is  occupied  by  massive  white 

qnartzites  or    sandstones,  which 

in  some  places  have  the  texture 

of    grit,     and    contain    frequent 

bands  of  pebbles,  giving  the  rock 

in  such  places  the  character  of  a 

conglomerate.     The  disposition  of 

these   pebble   bands  is  the  only 

indication  of  the  original  bedding 

of  the  rock.     The  present  planes 

of  cleavage  are  quite  independent 

of  the  bedding,  and  often  run  in 

more    than    one   direction.     The 

only     quartz    met    with    in    the 

vicinity  of  Burwash  lake   was  a 

twelve  -  inch  vein  in  a  small  Huronian  area  which  interrupts  the  granite  en 
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/quartzite^or 
sandstone 
from  Burwash 
lake  to  the 
.40th  mile. 


the  eastern  shore  of  the  lake.  It  is  not  of  particularly  promising  appear 
ance.  The  waters  of  this  lake  flow  to  lake  Huron  by  way  of  the  Wahna- 
pitae  river. 

Following  the  line  northward,  the  quartzite  extends  nearly  ten  miles, 
forming  a  high  ridge  of  hills,  which  runs  in  a  general  northwest  and  south- 
east direction,  following  the  general  strike  of  the  country.     They  are  pene- 


^ 


Valley  of  the 
UpperJWah- 
napitae   river, 
from   the  40th 
t )  the  50th 


III    e. 


♦^•^  ^"^^  trated  along   the   shores  of  Welcome 

lake  and  the  lake  immediately  west  of 
it  by  several  areas  of  diabase,  and  on 
the  western  lake  a  few  beds  of  fine- 
grained clayey  sandstone  and  grey- 
wacke  conglomerate  also  occur  which 
strike  51°  west  of  north  and  dip  to 
the  southwest  at  an  angle  of  about  25^. 
From  this  point  north  as  far  aa  the 
40th  mile  the  rocks  are  of  the  same 
description  as  those  already  referred 
to  on  the  north  shore  of  Eurwash  lake. 
Throughout  this  area  of  sandstone  or 
quartzite  no  indications  of  metallif- 
prous  deposits  were  observed,  but  the 
rock  may  perhaps  in  some  places  fur- 
nish a  good  building-stone. 

On  the  40th  mile  the  line  passes  off 
the  massive  sandstones,  and  the  level 
of  the  country  at  the  same  time  sinks 
from  the  lofty  ridge  formed  by  them 
to  a  broad  undulating  level,  largely 
covered  by  a  deposit  of  sand,  through 
which  the  waters  of  the  Upper  Wah- 
napitae  river  follow  a  winding  course. 
This  valley  is  flanked  on  the  east  and 
west  for  some  distance  north  of  the 
point  where  the  line  enters  it  by 
quartzite  hills  which  p  ct  like  but- 
tresses from  the  main  range.  A  spur 
of  one  of  these  lidges  touches  the  line 
at  the  41st  mile,  and  the  band  to 
which  it  belongs  apparently  runs  para- 
llel to  the  line  on  the  east  side  for 
nearly  ten  miles,  crosses  it  at  the 
watershed  on  the  50th  and  51st  miles, 
and  finally  unites  with  a  similar  band 
The  area  thus  enclosed  by  the  sand- 
stones forms  the  floor  of  the  valley  just  described. ^^It  is  largely  covered 
by  a  deposit  of  sand  from  t  wo  to  ton  feet  in  thickness,  and  the  underlying 
rocks  are  only  occasionallyr    exposed.      In  several   places  ridges    of  diabase 


on  the  western 


side  of  the   line. 
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and  of  diorite  or  altered  gabbro  rise  above  the  level  of  the  swamps  and 
sandflats  which  cover  the  surface,  and  apart  from  these  the  underlying  rockH 
seem  to  consist  of  crushed  felsites,  tine-grained  sandstones  and  conglomer- 
ates. The  srike  on  the  43rd  mile  is  about  4*^  west  of  north,  and  the 
rocks  here  lie  in  almost  level  beds.  At  a  distance  of  two  or  three  miles  east 
of  the  49th  mile  podt  an  area  of  red  hornblende  granite  is  met  with,  but 
owing  to  the  distance  from  the  line  and  want  of  time  it  could  not  be  very 
thoroughly  examined.  It  contains  inclusions  of  what  appear  to  be  Huronian 
rocks,  considerably  altered. 

Owing  to  the  amount  of  soil  on  the  surface  and  to  the  absence  of  lakes 
on  whose  shores  large  exposures  might  occur,  only  a  very  imperfect  id^a 
could  be  obtained  of  the  geology  of  this  section  of  the  line,  from  the  40th 
to  the  50th  miles,  and  no  quartz  veins  or  other  indications  of  the  presence  of 
economic  minerals  were    seen. 


BASIN  OF  MONTREAL  RIVKR. 

The  line  passes  over  the  watershed  between  lake  Huron  and  the  Montr  al 
river  near  the  head  waters  of  the  western  branch  of  this  river,  and  traverses 
its  basin  at  a  point  where  it  is  only  2G  miles  wide  on  a  north  and  south  line. 
Throughout  this  distance  the  line  is  over  a  level  country,  rising  at  intervals  the  Montrenl 
on  low  rocky  ridges.     The  soil  is  sandy,   and  toward   the   southern  side  of  ^^*'"  j  {j^Tu 
the  basin  is  in  places  of  considerable  depth.     The  principal  timber  is  pitch  line. 
pine,  which  grows  to  a  height  of  about  70  feet,  with  a  diameter  at  the  butt 
of  from  ten  to  fifteen  inches.     The  woodland  is  quite  frequently  interrupt "d 
by  hay-marshes,  muskegs,    and  marshy  lakes.     Occasional   rocky  ridges  are 
covered  with  a  growth  of  red  and  white  pine,  and  a  few  large  poplars  fringe 
the  open  spaces.     There  are  several  freshly  burnt  areas,  and  others   in  which 
the  trees  are  probably  not  much  over  25  years  old. 

After  crossing  the  line  at  the  5l8t  mi'e  the  band  of  thick-bedded  sand- 
stones already  described  extends  in  a  northwesterly  direction  and  appears  to 
pass  to  the  west  of  the  Montreal  river.  It  is  succeeded  on  the  north  by  a  Nature  of  the 
series  made  up  mainly  of  quartz-diabase,  gray  ash-rocks  and  chlorite  schists,  [j^^^^  '»rma- 
The  Montreal  was  reached  on  August  19  at  a  point  about  a  mile  and  a 
quarter  west  of  the  55th  mile.  The  country  at  this  point  is  largely  coveied 
with  sand  deposits  and  muskeg.  An  outcrop  occurs  on  the  53rd  mile,  and 
.  the  rock  here  is  apparently  a  diabase,  and  contains  much  pyrites.  The  com- 
pass is  strongly  affected  when  brought  near  the  rock.  On  the  banks  of  the 
river  the  rock  is  a  fine  grained  quartz-diabase,  and  a  similar  variety  of  rock 
app3ars  on  the  canoe  route  running  west  from  Shining  Tree  lake  on  the 
57th  mile. 

Onthesouthwesternshoreof  ShiningTreelake  asmall  band  of  conglomerate  shining  Tree 
is  exposed,  which  however  extends  only  a  short  distance  from  the  shore.      On  ''*^*^" 
the  western  shore  of  the  lake  quartz  diabase  is  met  with,  and  for  some  dis- 
tance south  along  the  line  a  massive  fine  grained  gray  clastic  rock  occurs, 
apparently  a  volcanic  ash.     The  strike  of  the  rocks  at  the  southern  end  of  the 
lake  is  about  16°  west   of   north.     On   the   north   shores  of   the  lake  gray 


174 


s:;^ 


Second  show 
of  gold. 


weathered  diabase  or  ash  rock,  chlorite  schists  and  conglomerates  are  the  pre 
dominating  rocks.     A  peculiar  gray  amygdaloidal  rock  with  angular  inclusions 
of  a  lighter  color  was  observed  on  the  east  shore  of  the  northern  arm.     The 
amygdules  are  very  small,  and  consist  of  calcite.     The  main  body  of  the  rock 
appeared  to  be  a  chlorite  schist.     The  rock  as  a  whole  may  be  a  very  much 

weathered  amygdaloidal  diabase.  On  the  north- 
<^^^  **^'  west  side  of  the  entrance  to  the  north  bay  the 
strike  varies  from  the  normal  direction  of  the  neigh- 
borhood (n.  20°  w.)  to  about  north  40°  east.  On 
the  southeast  side  of  the  entrance  it  is  about  n.  40° 
w.  (dip  E.)  and  on  the  east  shore  of  the  northern 
arm  of  the  lake  about  n.  75°  w.  At  several 
points  on  the  shores  of  this  lake  veins  of  quartz, 
calcite  and  felspar  occur.  The  most  important  is 
on  the  shore  of  the  northern  bay.  It  is  about  15 
inches  in  width  and  carries  a  good  deal  of  pyrites. 
An  assay  made  by  Mr.  James  of  the  School  of 
Practical  Science  showed  a  slight  trace  of  gold. 

Northwest  of  Shining  Tree  lake,  and  at  a  dis- 
tance of  about  half  a  mile  from  it,  a  small  lake 
was  found  whose  waters  discharge  into  the  same 
stream  which  forms  the  outlet  of  the  larger  lake. 
The  rocks  on  its  shores  are  apparently  volcanic 
ash,  and  strike  n.  25°  e.     A  small  quartz  vein  con- 
taining calcite  was  noticed  here.     The  creek  flow- 
ing out  of  Shining  Tree  lake  crosses  the  line  about 
the  middle  of  the  61st  mile,   and  makes  its  way 
north  and  west   to   the  Montreal  rive.\     A   little 
over  a  mile  north  of  the  crossing  the  line  touches 
the  end  of  abed  of  jasper  which  extends  from  this 
point  (61  m.    53  ch.)  northwest  for  a  distance  of 
over  half  a  mile.     At  the   point  where  it  is  first 
met  with  the  jasper  rises  in  a  low  ridge  from  the 
soil  of  a  swamp,   and  is  in  a  comparatively  solid 
condition.     It  is   interbedded  with  thin  seams  of 
iron  ore.     Further  north  the  ground  rises  and  the 
band  can  be  traced  without  great  difliculty.     It  is  • 
greatly  weathered    however,    and    its    presence  is 
indicated  on  the  surface   only  by  broken  fragments 
of  rock,  so  that  it  is    impossible  to  say  whether 
any  considerable  quantity  of  ore  is  contained  in  the 
jasper  or  not.     At  the  widest   point    the    bed    is 
about  100  yards  broad.     On  the  line  to  the  oast 
Percentage  of  of  it  the   needle    is   deflected  west   about  18°,   while  the  average  variation 
•  ^^^^^'  for  the  locality  ia  only  about  7°  west.     The  jasper  is  red  and  black  in  color, 
often  banded.     The  percentage  of  iron  in  a  badly-weathered  specimen  of   the 
ore  was  47.26. 


A  band  of 
jasper,  with 
seams  of  iron 
ore. 
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To  the  west  of  this  jasper  deposit  the  rock  is  appareatly  a  somewhat 
<;oarae-grained  diabase,  followed  after  a  short  distance  by  a  fiae-grained  ash 
rock,  which  becomes  a  conglomerate  a  little  further  west,  containing  frag- 
ments of  jasper,  granite  and  quartz.  The  strike  of  these  beds  is  parallel  to 
that  of  the  jasper— namely  about  n.  15^  w.  ;  the  dip  is  to  the  west  at  an 
ungle  of  about  75^. 

Proceeding    north    along   the  line,    a    massive    fine-grained    rock    was  An  area  of 

encountered,  apparently  ash,  penetrated  in  all  directions  by  small  veins  of  a  rock/'^uc^ed- 

light  green  material,  probably  serpentine  or  epi-  «d  ^^.v  Hne- 
j    1.  rni-     •      /.  11  1  1       ^  ^     ^  ^     ..  ^    ,  grained  clautic 

dote.      This  is   followed  on   the   62n(l  and    G3rd  rock. 


This  is   followed  on   the  62nd  and 
miles  by  a  greywacke    conglomerate.     On  the 
shores  of  a  small  lake  about  half  a  mile  west  of 
the    64th  mile  post  a    twenty-inch  quartz  vein 
carrying  pyrites  was  found,  but  yielded  no  gold 
on    assay.      A  massive,   finegrained,    greenish- 
gray    ash    forms    the    prevailing    rock  of    this 
locality,  and  in  fact  of  the  entire  district  as  far 
north    as    the    crossing  of    the  Montreal  river. 
Just  north  of  the  lake  expansion  at  which  the 
line  strikes  the    river,   and  a  little  east  of  the 
line  itself,  the  rock    now    described  gives  way 
to  a  fine  grained  clastic   rock  of   reddish  color, 
apparently  a  crushed  granite.     This  lies  in  some- 
what thick  beds,  striking  in  a  general  north  and 
south  direction  and  dipping;  about  20    towards 
the  east.     It  sometimes  alternates  with  beds  of 
a  dark    greenish-gray  rock  of  slaty  appearance. 
Both     varieties    occasionally     include     rounded 
pebbles  and  boulders  of  granite,  in  places  passing 
into  a  boulder  conglomerate,  in  which  some  of 
the  included    masses  have  a  diameter  of   about 
two  feet. 

The  Montreal  river  follows  the  line  north 
along  the  strike  of  the  rocks  for  about  three 
miles,  then  bends  to  the  east  and  south  and 
widens  into  a  long,  narrow  expansion  known 
as  Pigeon  lake,  which  extends  along  the  strike 
of  the  rocks  southward  and  nearly  parallel  to 
the  former  course  of  the  stream.  The  boundary 
between  the  two  varieties  of  rock  above  described 
runs  north  and  south  between  the  two  arms  of 
the  V-shaped  loop  of  the  river,  crossing  it  at 
the  head  and  extends  in  nearly  the  same  direc- 
tion as  far  as  Night  Hawk  lake.  The  line  lies 
within  the  gray  ash-rocks,  which  dip  to  the  west. 
The  crushed  granites  and  slaty  rocks  are   exposed   on   the  shores  of   Pigeon 
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Quartz  veins, 
with  calcite 
and  serpen- 
tine. 
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Along  that  part  of  its  course  in  which  the  river  runs  close  to  the  lin 
several  small  veins  of  quartz  were  noticed.  These  contain  a  considerabl 
amount  of  calcite  and  serpentine.  The  latter  mineral  also  forms  small  veins 
at  some  points.  North  of  the  bend  the  line  runs  over  gray  ash-rocks  as  far 
as  Little  Hawk  lake,  with  the  exception  of  an  area  of  weathered  greenstone, 
which  occupies  part  of  the  74th  and  75th  miles. 


Timber  of  the 
region. 


HUDSON    BAY    SLOPE. 

General  des-  From  the  northern  end  of  Pigeon  lake  a  short  canoe  route  runs  through 

watershed.     ^  three  small  lakes,  connected  by  portages  known  as  the  Little  Hawks,  to  the 

larger  body  cf  water  named  Little  Hawk  lake.     A  short  and  level  portage, 

the  most  northerly  of  the  Little  Hawks,  crosses  the  watershed  between  the 

St.  Lawrence  and  Hudson  Bay  systems,     A  lofty  hill  of  reddish  rock  situated 
on  the  east  shore  of  Little  Hawk  lake  and  visible  for  a  great  distance  seems 

fittingly  placed  to  mark  the  divide. 

The  waters  of  Little  Hawk  lake  flow  west  by  the  Grassy  river  into  the 

Mattagami,  which  also  receives  the  outlets  of  the  lakes  as  far  north  as  Moose- 
lake.     Beyond  this  point  all  the  streams  flow  north  to  Night  Hawk  lake,  and 

so  eventually  into  the  Abitibi  river. 

The  timber  north  of  the  watershed  is  mainly  spruce,  birch,  tamarac  and 

poplar.     A  few  ridges  between  Little  Hawk  lake  and  the  Grassy  river  are 

covered  with  a  growth  of  large  white  pine,  and  small  areas  of  red  pine  occur 

on  the  shores  of  the  river  itself. 

On  the  shores  of  Moose  lake 

the  spruce  forest  is  composed 

of  trees  from  twelve  to  sixteen 

inches  in  diameter  and  from  80 

to  100  feet  in  height.     In  the 

vicinity  of  Mount  Sinclair  a 

few   very   large   white   pines 

are  found,  but  the  woods  are 

mostly  birch  and  poplar.  Some 

pitch-pine  of  fair  size  occurs  in 

several    localities.       Towards 

the  northern  end  of  the  line, 

and  in  the  vicinity  of   Night 

Hawk  lake,  the  sand  and  clay 

flats   are   wooded    with    large 

poplar,    birch,     spruce,     and 

tamarac.  The  amount  of  cedar 

in  the  country  is  small.~J\«j|5?5 

An  exploration  line  surveyed   by  Duncan  Sinclair,  p.l.s,,  in  1867,  begin 

ning  near  the  great  north  bend  of  the  Montreal  river,  runs  westward  in  lat. 

47°  56'  north  towards  lake  Superior,  and  intersects  Mr.  Niven's  north   and 

south  line  near  the  86th  mile-post.     It  crosses  the  watershed  at  Mount  Sin 

clair,  a  lofty  elevation  of  a  similar  character  to  the  hill  at  Little  Hawk  lake. 


Sinclair's" 

exploration 

Jiue. 


Mouut  Sinclair.     Hiiihest  land  in  ontArio. 
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Mr.  Sinclair  ejtimates  its  height  at  1500  to  2000  feet.     As  the  surrounding  Mount  Sin- 
country  lies  at  an  elevation  of  about  1000  feet,  this  calculation  would  place  a"!'^^  I^hllii 
the  top  of  Mount  Sinclair  from  2500  to  3000  feet  above  sea-level,  the  highest  point  <-f  land 
point  known  in  Ontario.     Its  distance  from  our  line  is  only  [about  five  and   a 
half  miles,  and  it  was  thought  desirable   if  possible  to  visit  it.     Owing  how- 
ever to  a  delay  in  locating  Sinclair's  line,  only  a  day  could  be  devoted  to  this  • 
purpose,  which  proved  too  short,  as  the  country  is  ditlicult  to  travorHo.      After 
travelling  about  six  and  a  half  hours  a  point  about  two  and  a  half  miles  from 
the  mountain  was  reached  and  a  fair  view  obtained.     At  this  distance  its 
height  does  not  appear  to  exceed  a  thousand  feet.     In  common  with  other  large 
hills  in  this  neighborhood,  it  consists  of  a  mass  of  reddish  rock,  similar  to  that 


OQ  Pigeon  lake,  which  has  resisted  erosion.  In  form  it  is  a  ridge  running  in 
a  north  and  south  direction.  It  is  terminated  at  the  south  by  a  series  of 
peroendicular  cliflfs,  while  the  ascent  at  the  northern  end  is  ^ gradual.  A 
photograph  illustration  shows  the  character  of  the  surrounding  country. 
In  the  foreground  is  a  creek  which  runs  westward  into  Moose  lake,  and  part 
of  a  small  lake  which  it  drains. 

The  soil  as  far  north  as  Kitchimene  lake  consists  entirely  of  sand,  and  ^^-jil  and  drift 
lies  very  thinly  upon  the  rocks.  From  this  point  on  however  its  depth 
gradually  increases,  and  from  the  100th  mile-post  rock  exposures  occur  only 
occasionally.  From  about  the  100th  mile  northwarJ  the  sand  overliea  a 
layer  of  bluish  clay,  and  at  the  108th  mile  the  total  depth  of  the  drift  is  about 
40  fact.  On  the  109th  mile  the  sand  disappears  and  the  soil  is  largely  clay 
from  this  point  to  the  end  of  the  line,  at  the  120th  mile.  Around  Night 
Hawk  lake  level  clay  land  reaches  as  far  as  one  can  see.  It  is  often  covered 
by  Several  inches  of  black  mould,  and  should  make  an  excellent  agricultural 
district.  The  In'^ians  who  live  at  Night  Hawk  lake  grow  potatoes,  but 
apparently  nothing  else. 
12  B.M. 
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Kaiina  •  f  iIih  North  of  thn  IIudHon  Hay  waUTHhr-d  few  red  deer  are  found,  but  moose 

JftidMoM   Hay    j^jjd  caribou  urn  nurnrrouH.      Boara  are  also  proaf^nt  in  conaideraVjle  numV>era, 

WUt»T«h«'l.  * 

and    hoavrr   iir(i    not   infroquontly   met  with.      A    l^'aver-dam  cronad  on  the 
routo  to  Mount  Sinclair  was  about  '200  ft>€t  long  and  from  one  to  four  feet 
hi^li.     (Jray  "  mountain  trout"  from  one  to  four  poundH  in  weight  ar**  found 
•  in  Hom(?  of  tin;  I;ik(;H. 

OKOLOOICAL     DESCRIPTION, 

At  Little  Hawk  lake  the  reddish  thick-bedded  rocka  met  on  I'igron  lake 

and  the  Little  MawkH  crof^H  the  lice 
and  occupy  the    east  shore   of  the 
lake.     North  of  the  lake  thf-y  turn 
eastward  again,  and  thrir  boundary 
recrosfeea  the   line  at  the  78th   mile- 
They  are  succeeded  on  the  north  by 
a  greenish   gray  conglomerate,   and 
this  is  in  turn  followed  by  gray  anh- 
rockp,  which  in  places  give   way   to 
what  appears  to  be  an  amygdaloid, 
the  light  colored  amy^dules  of   vhich 
weather    out    at  the    surface.     The 
ash    rocks    also  occupy  the   western 
part  of  Little  Hawk  lake  ^,  and  the 
conglomerate  appears  at  points  ale  ng 
the  north    thore,    between    the  red- 
dish rocks  and  the  ash.      Following 
the    Grassy  river  northeast  from  the 
outlet    of  Little    Hawk    lake,    the 
greenish  ash  rocks  are  occasionally 
exposed  on  the  river  and  quite  largely 
on  the  small  lakes  into  which  it  ex- 
pands.    The  line  crosses  the  Grassy 
river  on  the  81st  mile,  at  the  second 
lake  above  Little  Hawk  lake.     The 
strike  on  this  Iske  is  nearly  north 
and  south,  and   the  dip   east  about 
45*^.     The  rocks  contain  a  consider- 
able   amount  of    calcite,    which    in 
places  forms  small   veins.     On   the 
north  shore  of    the  lake  crossed  by 
the  line  a  small  bedded  quartz-vein 
was  noticed,  and   to  the  south,  on 
the  79th  mile,  a  number  of  stringers 
occur.     At  the  eastern   end    of  the 
^^„,^^  lake,  east  of  the  line,  a  quartz-vein 

<^^^^    \-^'^  ^Tt  about    three    feet  wide    crosses 

small  bay  on  the  southern  shore,    and   a  band  of  the    country  rock  on  the 

3  See  Geological  Survey  of  Canada,  Report  of  Progress  for  187.5-76,  pp.  305-306. 


179 


same  bay  is  heavily  chirged  with  pyrites.  The  quartz  has  no  indication 
of  carrying  valuable  metals,  and  an  assay  of  the  mineralized  band  failed  to 
show  the  presence  of  gold.  The  strike  on  this  lake  changes  from  about  north 
and  south  to  nearly  east  and  west ;  the  dip  is  to  the  north. 

About  two  miles  north  of  Grassy  river  a  small  area  of  reddish  crushed 
granite  or  felsite  similar  to  that  at  Pigeon  lake  is  crossed,  and  is  succeeded, 
as  at  Little  Hawk  lake,  by  a  greenish  conglomerate.  The  country  along  this 
part  of  the  line  is  largely  sand-covered.  On  the  shores  of  a  small  lake  on  the 
84th  mile  a  sericite  dolomite-schist  is  exposed.  The  lake  opposite  the  85th 
mile  has  exposures  of  schistose  rocks  considerably  stained  with  iron.  Several 
small  quartz  veins  occur  in  these  rocks,  one  of  which  was  assayed,  but 
yielded  no  gold.  The  strike  on  the  84bh  mile  ia  n.  40°  e  ,  and  the  dip  is 
vertical. 

The  lake  which  lies  almost  at  the  intersection    of    Sinclair's    line    is  Third  show 
surrounded  by  what  appears  to  be  weathered  diabase,  greenien  in  color,  and 
containing  small  cubes  of  pyrites.     Calcite  is  also  present.     The  small  lake 
immediately  west  lies  upon  similar  rocks.     Some  distance  east  of  the  line, 
about  two   and  a  half   miles    west   of    Mount   Sinclair,   the    reddish    thick- 
bedded  rocks  of  Pigeon  and  Little  Hawk  lakes  are  again  met  with,  and  the 
mountain  itself  seems  to  be  a  repetition  on  a  larger  scale  of  the  hill  at  Little 
Hawk  lake.     Just  west  of  the  contact,  a  band  of  fine-grained  clastic  rock, 
containing  some  chlorite   and  heavily  charged  with  pyrites,  is  exposed  on  the  Fourth  show 
sides  of  a  small  ridge.     An  assay  of  this  rock  shows  the  presence  of  gold  in  ^^  ^^Id. 
small   quantities.       Several    small   quartz   veins   were   also   noticed   in   this 
neighborhood. 

The  rocks  on  the  south  and  west  sides  of  Moose  lake  are  similar  to  those 
on  the  lake  to  the  south.  The  north  and  east  shores  are  low  and  sandy. 
North  of  this  lake  for  several  miles  the  country  is  largely  sand-covered, 
and  only  a  few  exposures  of  greenish,  badly  weathered  rocks  were  seen. 
On  the  lake  to  the  east  of  the  9 2  ad  mile  a  weathered  diabase  with  crystals 
of  pyrites  is  exposed  at  the  narrows.  Grayish  rocks  (perhaps  ash)  showing 
a  tendency  to  schistose  structure  in  places,  and  containing  some  chlorite 
and  calcite,  were  met  with  at  the  northern  end  of  the  lake,  and  on  the 
shores  of  Kitchimeue  lake.  At  the  92ad  mile  post  a  chlorite  schist 
heavily  charged  with  pyrites  occurs,  and  an  assay  of  a  sample  of  it  shows 
a  trace  of  gold. 

The  rocks  on  the  two  lakes  just  mentioned  strike  in  a  northwest 
and  southeast  direction,  bat  just  north  of  Kitohimene  lake,  on  the  96th 
mile,  the  strike  is  n.  87'^  w.,  and  from  this  point  the  strata  curve  to 
the  northward,  following  the  boundary  of  a  granite  area  which  is  entered 
by  the  line  near  the  97th  mile  post.  Just  south  of  the  contact  the  line 
crosses  a  small  area  of  diabase.  The  Huronian  rock  at  the  contact  is  a 
hornblende  schist,  and  is  penetrated  by  the  granite  in  small  veins.  The  granite 
at  the  contact  is  very  fine  grained,  but  a  short  distance  north  it  becomes 
coarser,  and  is  throughout  the  area  a  somewhat  coarse-grained,  reddish, 
porphyritic  hornblende  granite  in  places,  approximating  to  syenite.  On  the 
trail  which  runs  east  from  the  intersection  of  the  line  by  the  river  on  the 
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99th  mile,  the  boundary  of  the  granite  lies  about  a  mile  and  a  half  east  of 
the  line.  The  Huronian  rock  at  the  contact  is  a  greenish  altered  sandstone. 
About  two  miles  further  east  a  quartz  vein  was  noticed,  but  was  found  on 
assay  to  contain  no  gold.     The  Huronian  rocks  at  the  contact  dip  to  the 

west,  or  towards  the  granite.  The  line 
leaves  the  granite  on  the  104th  mile,  where 
an  outcrop  of  grayish  sandstone  occurs. 
From  this  point  on  exposures  of  rock  are 
rare,  owing  to  the  depth  of  soil,  and  the 
boundaries  could  be  only  approximately 
determined.  To  the  east  of  the  106th 
mile  reddish  slaty  rocks  and  diorite  schists 
were  found.  At  a  waterfall  near  the 
106th  mile  post  a  greenish  gray  chloritic 
rock  is  exposed. 

The  boundary  of  the  granite,  after 
crossing  the  line,  turns  northward,  and  is 
seldom  distant  more  than  a  mile  to  the 
west  for  about  eight  miles,  when  it  again 
inclines  to  the  east  and  crosses  the  line  at 
the  111th  mile.  At  a  point  about  a  mile 
west  of  the  109th  mile  post  several  quartz 
veins  occur  in  the  granite,  but  are  barren 
of  gold.  About  30  chains  west  of  the 
113th  mile  a  small  area  of  diabase  occurs^ 
which  apparently  lies  within  the  granite 
area.  To  the  east  of  the  115th  mile  what 
appears  to  be  a  similar  area  was  found. 
About  one  mile  east  of  the  line  at  this 
point  the  granite  give  s  way  to  Huronian 
recks.  The  outcrop  noticed  here  consists 
of  silicious  dolomite. 

Near   the   end  of   the  116th  mile  the 
line    finally    passes    off  the   granite,    and 
enters  upon  grayish  slaty  rocks.     On    the 
first  half  of  the  116th  mile  a  small  quartz 
vein    occurs  which  on  assay    was  founc 
to  contain  a  trace    of  gold.     On  a   trail 
which  runs  northeast  from  the  115th  miU 
some  outcrops  of  grayish    gniess  occur  at 
a  distance  of  about  three  miles  fr  om  the 
line.     At  the  crossing  of  the  Kedstone  river,  on  the  117th  mile,  the  rod 
exposed  was  a  greenish  weathered  diabase.     North  of  this  point  no  outcropj 
were  observed  on  the  line.     The  survey  was  finished  at  the  r20th  mile  post.j 
From  the  120th  mile  the  Redstone  river  (Neminisebe)  runs  eastward  t( 
Night  Hawk  lake.     The  shores  of  the  river  and  lake  are  occui)iod  by  banki 
of  clay,  but  the  underlying  rocks   wherever  exposed   appear  to  be  HuronianJ 
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The  district  would  be  a  promising  one  from  a  prospector's  point  of  view  were 

it  not  for  the  presence  of  the  drift. 

The  waters  of  Ni^ht  Hawk  Nii?ht  Hawk 
lake  How  northward  into  the 
Abitibi  river  by  a  btreaiii  whose 
Indian  name,  literally  translated, 
means' Hollow  Sand  river,  .pro- 
bably referring  to  the  nature  of 
the  soil  through  it  flows.  The 
name  Night  Hawk  lake  is  a  trans- 
lation of  the  Indian  Peshkaca- 
gamingue.  An  island  in  the 
lake  is  the  permanent  residence 
of  several  families  of  Indians, 
and  a  small  trading  post  belong- 
in  to  a  trader  named  Angus 
McLeod  is  situated  on  the  north- 
western shore.  The  price  of  Hour 
at  this  point  is  820  a  bag,  and 
other  articles  are  correspondingly 
dear. 


K^ 


DRIFT    AND    GLACIAL    GEOLOGY. 

During  the  summer  the  bearing  of  glacial  striations  was  noted  wherever  Record  of 
possible,  and   the  following  is  a  list  of   the   readings,  corrected  as  nearly  as  K.lac'al  stria- 
possible  to  represent  the  astronomic  bearings  : 

Dejfreee. 

Marshy  lake  (Vermilion  river) 18 

Lake  on  20th  mile,  west  shore .             12 

Lake  on  23rd  mile,  west  end 347 

Burwash  lake,  east  shore 363 

Lake  2  miles  west  of  Slst  mile 353 

Ridge  east  of  32nd  mile     353 

Welcome  lake,  east  shore  of  south  bay    352 

Lake  on  35th  mile,  \  mile  west  of  line    353 

Montreal  river,  elbow  west  of  55th  mile    4 

Shining  Tree  lake,  south  bay 1 

Shining  Tree  lake,  south  shore  near  line    It, 

Small  lake  \  mile  west  of  64th  mile \u 

Little  Hawk  lake,  weat  arm,  north  shore    7 

Lake  crossed  on  Grassy  river,  southwest  end                   s 

Lake  crossed  on  Grassy  river,  northeast  bay                             ...  IS 

Small  lake  east  of  82nd  mile    ...  8J 

Small  lake  on  Sinclair's  line   1^ 

Kitchimene  lake 8^ 

Night  Hawk  lake,  mouth  of  Night  Hawk  river    343 

It  will  be  seen  that  where  the  successive  readings  show  a  considerable 
change  in  direction  the  intervening  space  is  generally  a  long  one.  An  excep- 
tion occurs  at  Shining  Tree  lake,  where  a  diflerence  of  15"^  i.s  found  within 
a  few  hundred  yards,  and  may  represent  two  sets  of  striations.  The  greatest 
diflference  is  SS'^,  from  N.  17''  w.  to  n.  18°  e. 
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Markings  on  The  thick  bedded  sandstones  or  quartzites  which  cross  the  line  between 

the  quartzites.  ^j^^  ^q^^  ^^^  ^q^j^  ^^^eB  preserve  the  glacial  markings  better  than  any  others 
observed,  and  the  readings  taken  on  this  section  of  the  line  are  almost  uni- 
form.    These  rocks  and  the  crushed  felsites  or'granites  of  Pigeon  lake,  Little 
Hawk  lake  and  Mount  Sinclair,  have  been  indicated  on  the  map  by  alternate 
dotted  and  continuous  lines.     They  appear  to  resist  the  action  of  ice  and 
th? quartzites  °*^®''  erosive  forces  better  than  any  others.     The  quartzites  almost  invariably 
and  crushed     form  high  continuous  ridges,  and  the  crushed  granites  are  marked  by  the 
erosive  forces .  presence  of  large  isolated   hills,  of  which  Mount  Sinclair  is  the  most  con- 
spicuous example.     A  study  of  the  map  shows  that  the  presence  of  these 
rocks  often  marks  the  position  of  water-sheds,  owing  apparently  to  the  more 
yielding  rocks  on  each  side  having  been  worn  away  by  erosion.     They  thus 
ice-shaping  on  6xert  a  determining  influence  on  the  course  of  rivers  and  the  topography  of 
granite  hills,    tj^e  country  generally.     Mount  Sinclair  and  the  large  hill  at  Little  Hawk 
lake  both  present  a  gradual  slope  towards  the  north,  due  to  the  action  of 
ice,  and  both  are  precipitous  on  the  southern  side. 
Moraines.  Large    boulder-beds,  apparently  moraines,  occur  on    the  Little    Hawk 

portages,  just  south  of  the  mountain  at  Little   Hawk  lake,  and  at  the  point 
on  the  99th  mile  where  the  line  crosses  a  small  river.     The  materials  of  these 
and  the  boulders  noticed  throughout  the  district  belong  to  the  rocks  some 
miles  further  north. 
An  ancient  The  high  range  of  quartzlte  hills  between  the  30th  and    40th  miles, 

the  quartzite    already  described,  is  traversed  from  north  to  south  by  a  gorge  which  seems 
^^^^'  to  have  been  cut  by  a  streaai  much  larger  than  the  brook  which  now  runs 

through  it.     The  peculi- 

1.  Leaf  mould,  .  .  ,  - 

arly  shaped  western  bay 

2.  l-"inc  white  sand.  i     i  • 

of  Welcome  lake,  into 
which  it  opens,  seems  to 
be  an  expansion    of    it. 

3.  Reddish  yellow  sand  * 

stratified  with  streaks      ^rom  tfao  southcm  eud 

of  iron  rust.  » w^*..     ^^^^    p^v^w.w.^v./i. .....     ^.m^-^ 

of  this  bay  a  similar  val- 
ley continues  southward 
^^^^^^^^^^^^^^ag^S  4.  c;ray  sandy  clay.  to  Burwash  lake,  its  bot- 

tom    being   filled     with 
i^T:nr~ir£-£iTiiEfIziyr^-fl^^^  drift,  which    may  be   a 

^'..'?.'.-S-^-.-ys£^S~J^  further  continuation  of 

■■?-'— 1—  --  ."'  ~~  ~"  "*  .~ '_ '  *  L!"'L!^"_','!'  1'*  "  *'"  ~  ~~^  ish  ^jray  sand,   finely  jf, 

■-."•_-•."•  '.' '•  T  ".' '  '  '  — •— — -j^-  -~  -  ••£""  -- -  and  evenly  stratified. 

^t1v.{£.7^"::"Y-^^^^  The  valley  of  the  Up- 

Evidence  of  a  per   Wahnapitae    river, 

filled  lake  •''C'^tion  of  sand  deposit  on  hank  of  Upper  Wahnapitae  river  (4l8t  mile).        j     .1  •  j      n    a.  j 

basin  on  the     Total  thickness,  10  feet.  ^'^'  1  v  /  g^j^^    ^j^^  wide  tlats  and 

na^?t^ae^^^  swamps  which  form  the  height  of  land  just  north  of  it,  are  covered  by  a 
deposit  from  three  to  ten  feet  deep  of  yellow  and  gray  stratified  sand,  sepa- 
rated by  a  band  of  satdy  clay.  On  the  surface  is  a  layer  of  very  fine  white 
sand  mixed  with  shells  of  infusoria  The  finely-stratified  grayish  sand  which 
forms  the  lowest  bed  in  the  deposit  is  undulating  in  outline  as  seen  in  section 
at  the  top,  which  was  apparently  a  ripple-marked  buiface.     The  lamina3  of 
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the  clay  above  follow  the  undulations  at  first,  but  gradually  straighten  out 
and  are  horizontal  at  the  top,  where  they  give  way  to  a  reddish-yellow  sand 
marked  by  streaks  of  iron  rust  running  in  the  direction  of  tlie  stratiticatioD 
The  neighborhood  appears  to  have  formed  the  bottom  of  a  lake,  which  after- 
wards grew  shallow  and  finally  dried  up,  or  wis  drained  by  th<*  lowering  of 
its  outlet.     The  lake  west  of  the  42nd  mile  may  be  a  remaining  part  of  it. 

Around    Night    Hawk    lake    a    finely-stratified,    yellowish  gray   clay   is  Pdhi  gl.icjul 
exposed  in  banks  from  ten  to  twenty-five  feet  bigh.      Following  the  line  south  Hawk  "ake*^  '^ 

from  this  point  the  clay  continues  on  the  surface  for  about    eleven  miles,  »"^  m)utfi 

,  .      .  ward  to  Mont 

when  it  is  overlaid  by   sand  and  gradually  thins  out,     The  sand  in  its  turn  real  rirci. 

decreases  in  thickness    and   does    not   form   a   continuous   deposit    south   of 
Kitchimene  lake. 

The  country  passed  over  on  the  route  from  Night  Hawk  lake  to  lake 
Matachewan  is  covered  largely  by  a  deposit  of  sand  and  gravel,  but  no  oppor- 
tunity was  afTorded  of  examining  a  section.  At  several  points  along  the 
Montreal  river  below  Fort  Matachewan  banks  of  stratified  sand  and  gravel, 
sometimes  from  30  to  40  feet  high,  were  noticed  in  passing. 


C  O  N  C  LU  S I  O  N  . 

The  massive  thick  bedded    quartzose  grits  and  crushed  granites  which  Kelationi«  of 
,,,.,,  .  .  ,    ,        ,.^.  .,         ,    ,       -,       the  country 

have  been  described  as  occurring  in  several  localities  are  considered  by  Mr.  rock>. 

Barlow  of  the  Geological  Survey,  who  is  familiar  with  many  parts  of  this 
region,  as  forming  the  highest  member  of  the  Huronian  formation  in  this 
area,  and  they  appear  from  their  position  and  occurrence  to  be  distinctly 
higher  than  the  fine-grained  aah  rocks,  chlorite  and  dolomite  schists,  altered 
sandstones,  slates,  greywackes  and  conglomerates  which  are  the  prevailing 
rocks  in  the  remainder  of  the  area.  So  far  as  the  researches  of  the  past  sum- 
mer show,  these  newer  rocks  contain  no  indications  of  valuible  minerals.      In  ^ ^coirrencea ot 

(fold, 
the  lower  part  of  the  series,   on  the  other  hand,  gold  appears  to  be  quite 

widely  distributed,  both  in  veins,  which  are  of  tolerably  frequent  occurrence, 
and  in  mineralized  portions  of  the  rock  itself.  Out  of  a  total  of  eleven  speci- 
mens assayed,  five  contained  gold  in  small  quantities,  and  the  points  from 
which  these  were  taken  extend  from  the  fifth  mile  to  the  1 16tb,  practically 
covering  the  whole  of  the  region  examioed.  In  two  caues  the  veins  were 
situated  near  the  boundary  of  granite  areas.  In  two  localitit-s,  between  the 
85th  atd  95th  miles,  the  gold  occurs  in  mineralized  bands  of  the  country 
rock,  which  in  both  cases  is  more  or  less  chloritic.  The  distribution  and  and  distribn 
character  of  rocks  containing  gold   may  be  gathered  from  the  following  list :  characUr  of 

1.  Small  vein  near  boundary  of  granite  area  on  fifth  mile.     Country  rock  ^h»rockH  cou- 

•'  tamiiif?  a. 

apparently  a  greywacke  conglomerate. 

2.  North  bay  of  Shining  Tree  lake,  60th  mile,  in  a  vein  cf  quartz  con- 
taining felspar  and  calcite.     Country  rock,  chlorite  schist. 

3.  East  of  line  near  Mount  Sinclair,  opposite  8Gth  mile,  and  near 
boundary  of  higher  rocks.  The  gold  occurs  in  a  heavily  mineralized  band  of 
fine  grained  clastic  rock  containing  chlorite. 

4.  At  92nd  mile  p03t  gold  occurs  in  a^chlorite  schist,  heavily  charged 
with  pyrites. 
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Indications  of 
valuable  iron 
ore  deposits . 


Quartz  veins 
on  the  east 
branch  of  the 
Montreal 


river. 


An  extensive 

hunting 

ground. 

Climate  of  the 
region . 


5.  At  116th  mile,  a  short  distance  from  boundary  of  granite  area,  in  a 
small  vein  containing  some  calcite.     Country  rock  not  determined. 

The  lens-shaped  deposit  of  jasper  and  iron  ore  which  occurs  just  north 
of  Shining  Tree  lake  indicates  the  probability  of  the  existence  of  valuable 
deposits  of  iron  ore  within  this  area.  Ne  indications  of  the  presence  of  copper 
or  nickel  were  met  with.  In  this  connection  an  extract  from  Dr.  Bell's 
report  of  his  exploration  of  the  Montreal  river  is  of  interest : 

"  At  a  distance  of  about  ten  and  a  half  miles  by  the  stream  from  the 
junction  of  this  (east)  branch  with  the  main  Montreal  river,  these  rocks  are 
traversed  by  a  belt  of  quartz  veins  spreading  over  a  breadth  of  a  quarter  of 
a  mile.  These  veins  vary  in  size  from  mere  strings  up  to  a  width  of  thirty  or 
forty  feet.  They  run  s.  70°  e.  and  N.  70°  w.,  and  were  traced  for  two  miles 
west  of  the  river,  in  which  direction  they  show  a  tendency  to  converge.  Some 
of  the  large  ones  have  in  places  a  brecciated  character,  holding  fragments  of 
syenite  and  slate.  The  majority  of  them  contain  more  or  less  bright  crystal- 
line specular  iron,  and  in  some  I  found  promising  indications  of  copper 
pyrites."^ 

The  country  passed  over  during  the  sesson  is  uninhabited  in  summer, 
but  in  winter  is  used  as  hunting-grounds  by  the  Indians  of  lake  Wahnapitae, 
Mattagami,  Matachewan,  Night  Hawk  lake,  and  other  places.  The  climate 
corresponds  with  that  of  the  lake  Temiscamingue  district.  A  light  snow- 
fall occurred  on  September  19  at  Kitchimene  lake.  At  Night  Hawk  lake 
on  October  12,  and  during  the  journey  down  the  Montreal  river,  the  air  was 
frosty,  especially  at  night,  and  the  weather  for  the  most  part  fair  and  bright, 
much  like  fine  November  weather  in  southern  Ontario. 


*  Geological  Survey  of  Canada,  1875-76,  p-  301. 


SECTION    VI. 

MOSS    LITTER. 

Agriculture  and  Mining  are  the  chief  members  of  a  group  of  arts  which  Ajfriculturo 

lie  at  the  base  of  all  others ;  without  which,  indeed,  nonb  otherd  could  exist.  ^"^  «"»nmK. 

Agriculture  supplies  the  primal  necessities  of  man  by  giving  him  food  and 

clothing,  and  both  toj^ether  furnish  him  with  the  raw  materials  for  that  wonder 

ful  and  complex  series  of  manufactures   w^th  which  his  ingenuity  strives  to 

gratify  his  tastes  or  satisfy  his  wants — tastes  and  wants  which  enlarge  with  his 

expanding  civilization.     They  have  both  the  same  arena,  the  capacious  bosom 

of  Mother  Earth,  and  both  strive  to  turn  to  advantage  the  substances   which 

nature  there  has  placed.     One  enlists  in   her  service  those  vital  force.s  which 

draw  the  atoms  of  inorganic  matter  from  air  and  soil,  and  which  raise  them 

from  the  mineral  into  the  vegetable,  and  from  the  vegetable  into  the  animal 

kingdom  ;  the  other  deals  directly  with   the  mineral  substances  themst^lves 

and  by  the  mere  act  of  changing  their  situation  and  separating  them  from  one 

another,  rescues  them  from  inutility  and  makes  them  subservient  to  the  wants 

of  man.     One  may  be  called  an  adaptive  industry,  whose  processes,  if  rightly 

conducted,  move  in  a  circle,  and   appear  capable  of  being  carried  on  for  all 

time  ;  the  other  may  be  termed  a  destructive  industry,  concerned  with  large 

yet  strictly  limited  quantities  of  material,  which  once  brought  into  play  are 

forthwith  made  subject  to  decay  and  waste,  and  are  scarcely,  if  at  all,  capable 

of  being  restored  to  their  original  condition.     Agriculture  and  Mining  touch 

«ach  other  at  many   points.     The  farmer  feeds  and  clothes  the  miner  ;  the 

miner  warms  the  farmer,  supplies  him  with  fertilizers,   keeps  him  in  ploughs 

and  harrows,  and  puts  gold  and  silver  in  his  purse.     No  market  is  worth  so 

much  to  the  tiller  of  the  soil  as  a  mining  camp  in  full  blast.     Miners  usually 

want  the  best,  and  are  qaite  willing  to  pay  for  it. 

There  are  processes  performed  on  the  surface  of  the  ground  which  in  their  ^    . 

KeolaTaatioii. 
nature  seem  intermediate  between  agriculture  and  mining,  anl  to  partake  of 

the  character  of  both.  One  of  these  is  the  reclamation  of  peat  bogs  and  the 
utilization  of  the  material  of  which  such  bogs  are  composed.  As  agricultural 
operations,  such  processes  restore  to  cultivation  considerable  areas  of  land  pre- 
viously lying  waste  and  barren,  while  viewed  as  incidents  of  mining,  they  con- 
vert to  man's  use  actual  portions  of  the  earth's  crust  unchanged  except  by  a 
certain  amount  of  manipulation. 

THE     SPHAGNUM      MOSS,      AND     ITS     VALUE    AS     L I  T  T  K  K  . 

The  origin  of  peat  bogs  is  well  understood.     They  are  found  chiefly  in 

the  colder  parts  of  the  globe,  where  evaporation  goes  on  less  actively  than  in  hoc:-*. 

the  more  tropical  regions,  and  occur  in  low  situations  or  where  some  natural 

or  artificial  obstacle  impedes  the  drainage.    The  abundant  moisture  favors  the 
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growth  of  a  low  order  of  plants,  such  as  the  sphagnum  mosses,  of  which  some 

fifty  or  sixty  varieties   are   known.     This  plant  is   distinguished  above  all 

Structure  of     others  by  its  capacity  for  absorbing  and  storing  water,  for  which  its  peculiar 

moss,  and  the  structure  eminently  fits  it.     The  epidermis  of  the  stalk  and  the  leaves  of  the 

process  of  con- 

/ersion  into     plant  are  mainly  composed  of  large,  empty  cells,  into  which  the  water  is  drawn 

through  a  number  of  small  holes.  The  cells  are  provided  with  ring  or  spiral- 
formed  thickenings  on  their  inner  sides  which  keep  them  from  collapsing. 
They  are  consequently  always  distended,  and  always  ready  for  use.  Smaller 
cells  occur  between  the  larger  ones  which  contain  chlorophyl  and  supply  the 
plant  with  nourishment,  but  these  occupy  comparatively  little  space.  The 
whole  arrangement  is  that  of  an  aggregation  of  reservoirs  in  successive  layers ^ 
which  are  kept  filled  by  the  force  of  capillary  attraction  even  when  the  plant 
itself  is  above  the  water  level. 

It  is  curious  to  note  that  the  properties  of  the  sphagnum  moss,  which 
render  it  so  well  adapted  for  living  in  a  low  and  moist  situation,  tend  also  to 
bring  its  existence  to  an  end.  It  requires  a  constant  supply  of  moisture,  yet 
it  is  continually  pumping  up  to  the  surface  of  its  tufts  the  water  in  which  it 
stands,  thus  promoting  evaporation,  while  at  the  same  time  by  regularly 
decaying  at  its  roots  it  deposits  the  detritus  which  adds  to  the  solid  contents 
of  the  bog.  This  process  continues  until  the  bog  is  raised  above  the  level  of 
the  surface  water,  when  the  sphagnum  vegetation  ceases,  having  exhausted 
the  conditions  which  made  it  possible.  In  this  way  bogs  of  considerable  depth 
are  formed  in  process  of  time.  As  the  moss  increases,  decomposition  takes 
place  in  the  lower  portions,  which  become  consolidated  into  a  black  or  dark- 
brown  earthy  substance  that  in  various  parts  of  the  world  is  extensively  con- 
verted into  fuel.  The  usual  method  of  utilizing  it  as  such  is  to  dig  up  the 
peat  in  cakes  or  blocks  and  dry  them  by  exposure  to  the  wind  and  sun,  after 
which  they  are  stored  and  used  as  required.  Hand  labor  is  generally 
employed,  though  numberless  at*^empts  have  been  made  to  facilitate  the  pro- 
cess by  the  introduction  of  various  kinds  of  machinery.  The  great  difficulty 
in  the  economic  employment  of  mechanical  processes  is  the  tenacity  with 
which  the  peat  retains  the  degree  of  moisture  remaining  after  it  has  yielded 
all  that  naturally  evaporates  in  the  air.  Pressure  and  artificial  heat  have 
been  resorted  to  in  order  to  overcome  this  difficulty,  but  while  the  end  aimed 
at  is  capable  of  achievement,  it  has  usually  been  attained  at  too  great  an 
expense  for  economic  results.  A  process  which  would  put  us  in  possession  of 
a  good  and  cheap  peat  fuel  would  be  a  national  benefit  to  Ontario,  destitute 
as  the  Province  is  of  workable  beds  of  coal. 

c,  .    ,  .,.       ,  It  is  these  absorptive  properties  of  the  sphagnum  moss  which  have  led  to 

thenioBshr     j^g  emplo}'ment   as   litter  or  beddicg   for   cattle,  in   lieu   of  straw  or  other 

materials  commonly   used   for  such   purposes.     Its  suitability  for  litter  was 

doubtless  recognized  at  an  early  date  by  people  living  in  the  vicinity  of  bogs, 

but  it  was  as  late  as  1880  that  the  prjparatioii  of  moss  litter  as  an  article  of 
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coaamerce  was  tirat  begun  by  Hollman  at  Gifhorn  in  Hanover.  Since  that 
tiire  it  has  come  rapidly  into  use  in  the  countries  of  continental  Europe  and  ia 
Great  Britain,  as  well  as  to  some  extent  in  America.  The  advantages  claimed 
for  the  litter  are  that  it  affords  drier  and  healllner  bedding  for  hordes  and 
cattle  than  any  other  material  ;  that  by  reason  of  its  great  power  of  absorbing 
moisture  it  binds  the  valuable  portion  of  the  animal  excrements  and  conse- 
quently yields  the  best  manure  ;  that  it  acts  as  a  disinfectant  and  impioves 
the  air  of  the  stable,  and  that  a  smaller  quantity  of  it  is  required  than  would 
be  needed  if  straw  were  used.  Experience  with  the  litter  in  European 
countries  seems  to  show  that  the  claims  made  for  it  are  well  foucded,  and  that 
it  is  the  best  article  for  the  purpose  yet  introduced. 

The  cells  of  the  sphagnum  moss  in  the  manufactured  article  retain  much   ,, 

*       °  AI)Hur|»live 

of  their  power  of  attracting  and  holding  water,  and  the  litter  is  in  consequence  'lualitifs  of 

^  ....  *  the  litter,  and 

able  to  take  up  ten  or   fifteen  times  its  own  weight  in  moisture.     It  has  the 

faculty  of  absorbing  gases   as   well,    and   hence   fixes  the  ammonia   always 

present  to  a  greater   or  less  degree  in  the  atmosphere  of  buildings  in  which 

animals  are  confined  and  fed.     The  soft,  springy,  elastic  moss  litter  forms  a 

more  comfortable  bed  for  cattle  than  straw,  and  greatly  facilitates  the  task  of 

keeping  the  animals  and  stables  clean,  a  fact  which  has  an  important  bearing 

on  the  welfare  of  man,  as  in  the  case  of  milch  cows  whose  product  is  used  a* 

an  article  of  human  diet. 

kOareful  trials  of  moss  litter  in  army  stables  In  Germany,  where  formerly  .  , 
straw  was  employed,  showed  its  superiority  in  the  following  respects :  dry  cLiimed  f.  r  it. 
beds,  and  dry  fresh  air  free  from  ammonia ;  the  ceiling,  walls  and  leather 
trappings  remained  free  from  moisture  and  mould.  If  proper  care  was  taken 
to  remove  those  portions  of  the  litter  which  became  charged  with  moisture,  to 
shake  it  up  every  day  and  fork  it  from  one  part  of  the  stall  to  another,  the 
horses  found  their  quarters  very  much  improved.  Their  skins  remained  clean 
and  in  activity,  catarrhs  of  the  nose  and  eyes,  generally  the  result  of 
bad  air  in  stables,  were  less  frequent  ;  wounds  on  the  legs  healed 
more  speedily ;  colic  was  almost  eliminated  ;  inflammations  of  the 
glands  seldom  occurred,  and  rotting  of  the  frog  was  almost  entirely  prevented. 
In  cases  of  contagious  disease,  the  litter  proved  of  great  value  and  surpassed 
all  other  disinfectants.  In  other  cases,  too,  moss  litter  mixed  with  super- 
phosphate has  had  the  elfect  of  protecting  cattle  from  foot  and  mouth  disebse, 
even  while  the  infection  spread  to  an  alarming  extent  on  neighboring  farms. 
This  property  would  doubtless  make  it  valuable  for  use  in  railway  cars 
employed  in  the  transportation  of  live  stock.  Many  cases  have  been  known 
in  which  disease  was  introduced  or  spread  by  cars  in  which  infected  animals 
had  been  carried. 

The  manurial   value   of  moss  litter  after  it  has  served  its  purpose  in  the  j^^  n  &iurial 
stable   is  greater  than   that   of    straw,    for   the  reason    that    there    is    less  ^•^"'' 
evaporation  of  the  liquid  and  volatile  constituent?.     It  would  appear  that  no 
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San  tar y  and 
other  values. 


greater  proportion  of  the  potash,  lime  or  phosphoric  acid  is  recoverable  by 
means  of  the  litter,  but  the  easily  soluble  nitrates  are  retained  to  a  much 
larger  extent  than  in  the  straw,  which  allows  of  their  escape  in  the  form  of 
ammonia.  As  the  agriculturist  well  knows,  the  nitrogen  thus  rendered  avail- 
able for  plant  food  is  a  most  valuable  element  of  manure. 

In  the  manufacture  of  moss  litter  as  carried  on  in  Europe  a  fine  dust  is 
sifted  out  at  a  certain  stage  of  the  process  which,  as  well  as  the  litter  itself,  is 
used  as  a  deodorizer  and  absorbent  of  sewage  and  fecal  matter,  especially  in 
small  cities  where  no  proper  systems  of  sewerage  or  drainage  exist.  Accumu- 
lation of  noxious  matter  of  this  sort  often  gives  rise  to  epidemic  and  infectious 
diseases.  The  use  of  moss  litter  and  peat  dust  not  only  remedies  this  evil,  but 
actually  transforms  deleterious  waste  into  valuable  fertilizers.  The  absorbent 
properties  of  the  litter  check  the  growth  of  bacteria,  and  retard  the  decom- 
position of  organic  substances.  Fresh  fish,  fruit  and  vegetables  are  all  said  to 
have  been  preserved  in  excellent  condition  for  a  long  time  by  being  packed  in 
peat  moss.  There  are  many  other  uses  to  which  moss  litter  is  put,  such  as 
raw  material  for  coarse  textile  fabrics,  a  non-conductor  of  heat  or  noise  in 
house  building,  paper  pulp,  etc.,  with  greater  or  less  success. 


Utilization  of 
peat  ill  the 
production  of 


Works  of  the 
Canadian 
Peat  Fuel 
Company. 


MANUFACTURE      OF      LITTER      IN      ONTARIO. 

The  peat  bogs  of  Canada,  and  of  Ontario  in  particular,  are  of  vast  extent. 
By  virtue  of  their  immense  stores  of  carbon  they  constitute  a  potential  source 
of  fuel  supply  when  the  right  process  of  manufacture  shall  have  been  invented 
and  applied.  Meantime,  a  beginning  has  been  made  in  the  utilization  of 
these  bogs  in  the  manufacture  of  moss  litter.  In  the  Townships  of  Wainfleet 
and  Humberstone  in  the  County  of  Welland,  between  the  feeder  of  the 
Welland  canal  and  Lake  Erie,  and  about  five  miles  from  the  town  of  Welland, 
lies  a  peat  bog  of  some  5,000  acres  owned  by  the  Canadian  Peat  Fuel  Com- 
pany of  Toronto.  At  the  northern  edge  of  this  bog  the  Company  has  erected 
a  plant  for  the  manufacture  of  the  litter  according  to  a  process  which  in  some 
respects  differs  from  that  prevailing  in  Europe  The  uj.per  layer  of  the  bog 
consists  of  undecomposed  sphagnum  moss  varying  in  depth  from  18  inches  to 
4 J  feet,  is  said  to  be  free  from  sand  or  inorganic  material,  and  to  be  well 
fitted  for  litter.  The  works  have  been  erected  and  put  in  operation  and  a 
considerable  quantity  of  product  turned  out.  The  first  stage  of  the  process 
is  to  cut  the  moss  into  pieces  about  18  inches  square,  which  are  piled  together 
in  rows  on  the  surface  of  the  bog.  When  the  moisture  has  sufficiently  evapor- 
ated these  blocks  are  gathered  and  wheeled  in  small  cars  over  a  portable 
Iramway  to  the  storing  sheds.  They  are  then  passed  through  the  picking 
michines,  two  of  which  stand  side  by  side.  These  are  provided  with  heavy 
revolving  cylinders  armed  with  strong  teeth  which  act  upon  similar  teeth  set  in 
the  coMcave  surface  of  a  breast  against  which  they  work.  In  the  pickers  the 
m:)9S  is  torn  and  loosened  apart,  the  object  being  to  separate  the  fibres  rather 
thin  break   them.     The   pickers  discharge   the   moss  upon  moving  carriers, 
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three  in  number  to  each  machine,  ranged  above  onejanother,  -which  carry  it 
horizontally  through  a  drying  chamber  or  tunnel  116  feet  in  length,  8  feet 
high  and  16  feet  wide.  These  carriers  travel  against  a  curient  of  hot  air 
drawn  through  the  tunnel  by  a  disc  fan  revolving  at  the  farther  end,  the 
object  being  to  remove  the  greater  part  of  the  moisture  remaining  in  the  moss. 
The  heat  for  this  purpose  is  generated  by  a  furnace  situated  parallel  to  the 
tunnel,  whence  the  hot  air  is  drawn  by  the  suction  of  the  fan  into  a  mixing 
chamber,  where  the  temperature  can  be  regulated  by  the  admission  of  cold  air. 
The  hot  blast  after  passing  over  the  moss  emerges  laden  with  moisture  into  a 
wooden  shaft  and  so  into  the  outer  air.  At  the  end  of  the  drying  tunnel  the 
moss  falls  into  a  conveyer,  from  which  it  is  elevated  into  a  weighing  bin  or 
hopper  situated  above  a  baling  press  or  packer.  The  hopper  works  auto- 
matically, and  as  soon  as  a  sufficient  weight  is  received  it  deposits  its  load 
in  the  press,  which  is  a  machine  of  peculiar  design  worked  by  stoam  power. 
On  a  revolving  circular  platform  are  four  stout  wooden  mouldn.  In  one  of 
these  wooden  slats  are  placed  to  assist  in  securing  the  bale  after  it  is 
pressed  ;  it  passes  under  the  press,  the  workman  above  moves  a  lever  and 
a  plunger  descends  with  a  pressure  of  200  tons,  forcing  the  moss  tirmly  into  the 
mould.  The  platform  makes  a  quarter  revolution,  and  vvhile  the  second  mould 
is  being  filled,  number  one  is  being  secured  with  wire,  and  at  the  third  turn  the 
finished  bale  is  removed  ready  for  shipment.  The  weight  of  a  bale  is  250  or  2G0 
pounds.  A  knuckle-joint  press  is  subsidiary  to  the  steam  press,  but  is  seldom 
required.  The  bales  are  stored  in  sheds,  whence  they  can  be  shipped  as  called 
for  over  the  Michigan  Central  Railway,  a  spur  of  which  runs  into  the  property. 

In  the  finished  state  the  litter  contains  about  30  or  33  per  cent,  of  mois-  ^^rkeu  for 
tore,  and  in  this  condition  it  goes  into  use.  It  is  said  to  take  up  liquids  more  ^^*'  product, 
readily  in  this  condition  than  when  the  cells  of  the  plants  are  completely 
deprived  of  water,  and  it  is  not  so  easily  broken  up  under  the  feet  of  horses. 
The  output  of  the  factory  is  about  40  tons  per  day  of  ten  hours,  but  can 
easily  be  increased.  The  consumption  in  America  is  about  18,000  tons  a  year 
at  the  present  time,  and  the  article  has  hitherto  been  imported  exclusively  from 
Europe.  New  York,  Brooklyn,  Boston,  Baltimore,  Philadelphia,  Chicago 
and  other  large  cities  are  the  chief  j)laces  of  use  in  the  United  State?,  but  the 
market  for  litter  is  rapidly  growing  It  is  employed  in  the  stables  of  milk 
and  transportation  companies,  liverymen,  and  other  large  owners  of  cattle  and 
horces,  and  even  in  the  stables  of  many  private  individuals.  The  Canadian 
Peat  Fuel  Company  has  entered  into  a  contract  for  supplying  an  average  quan- 
tity of  22,000  tons  per  year  for  five  years  in  the  United  States.  They  do  not 
anticipate  any  trouble  in  marketing  this  quantity.  One  ditliculty  in  the  way 
of  a  more  general  use  has  been  the  cost  of  storing  cargoes  at  the  point  of 
importation.  Moss  litter  is  a  bulky  article,  and  the  rates  charged  for  storage 
in  large  cities  are  high.  These  will  be  avoided  in  the  case  of  the  Welland 
factory,  as  the  litter  can  be  kept  on  hand  there  and  shipped  only  as  required 
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to  consumers.  The  price  at  which  it  retails  in  New  York  is  $15  per  ton.  In 
London,  England,  it  sells  at  35  shillings  per  ton.  The  factory  at  Welland  is 
the  only  one  of  the  kind  in  America.  The  machinery  used  in  it  is  from  the 
desjgas  of  Mr.  A.  A.  Dickson,  the  president  of  the  company,  and  is  patented 
in  Canada,  the  United  States,  Great  Britain,  Germany  and  other  countries  of 
continental  Europe. 
Conversion  of  Beneath  the  layer  of  moss  suitable  for  litter  on  the  Welland  bog  lies  a 

peat  into  fuel,  very  large  quantity  of  dark,  decomposed  peat,  which  it  is  the  intention  of 
the  company  to  manufacture  into  fuel.  The  depth  of  this  peaty  section  varies 
from  a  foot  or  two  at  the  edge  of  the  bog  to  20  feet  in  the  centre.  The  pro- 
cess of  converting  the  crude  peat  into  fuel  is  also  one  patented  by  Mr.  Dick- 
son, and  as  now  perfected  does  away  with  artificial  heat.  The  peat  is  cut  and 
air- dried,  after  which  it  is  pulverized  by  being  passed  through  a  picker,  and 
automatically  deposited  in  a  hopper  which  feeds  a  steel  tube  about  two  inches 
in  diameter  and  fifteen  inches  long.  The  pulverized  peat  is  forced  through 
this  tube  by  pressure  and  formed  into  cylindrical  blocks  about  three  inches  in 
length,  and  almost  equal  in  density  to  anthracite  coal.  This  part  of  the  busi- 
ness has  not  yet  been  brought  into  operation. 

Below  the  bed  of  peat  lies  a  deposit  of  clay,  which  experiments  have 
shown  to  be  of  fine  quality  for  the  manufacture  of  vitrified  brick,  pottery, 
etc.  The  prospect  is  that  a  very  large  business  will  be  done  by  the  company 
in  the  manufacture  of  moss  litter,  and  perhaps  eventually  also  in  peat  fuel. 
In  the  utilization  of  such  dormant  resources  this  company  by  its  operations 
is  really  adding  to  the  wealth  of  the  community,  and  whether  it  can  command 
success  or  not,  it  certainly  deserves  it. 


Prospects  of 
the  industry 


LI  ITER     AS     A     DEODORIZER     AND     FERTILIZER 


Moss  litter  as 
a  deodorizer 
and  absorbent. 


In  Bulletin  No.  49,  issued  in  July,  1897,  by  the  Laboratory  of  the 
a  deodorizer  inland  Kevenue  Department,  Ottawa,  entitled  "Fertilizers  as  Sold,"  Mr. 
Thomas  Macfarlane,  Chief  Analyst,  discusses  the  value  of  moss  litter  as  an 
absorbent  and  deodorizer  of  sewage  and  also  as  a  manure.  He  gives  the  fol- 
lowing results  of  tests  made  in  the  Laboratory  as  showing  the  percentage  of 
moisture,  ash  and  nitrogen  in  samples  of  moss  litter  from  various  localities  in 
Ontario : 


Localities  of  samples. 

Moisture . 

Ash. 

Nitrogen . 

Lif?ht    colored    moss    from    Caledonia 
Springs 

Dark  colored  moss  from  same  locality  , . 

Peat  from  the  same  locality 

Surface   mons    from    the   Mer   Bleu   at 
Kastman's 

10  00 
11.60 
10.95 

10.85 
3  85 
5.30 

l.fiO 
2.70 
3.90 

2.80 
4.70 
4.85 

2  95 

2.23 
2.91 

0.71 
1.51 
1.41 

Moss  litter  from  bog  in  WfiUand  county 
Peat  lying  underneath  the  foregoing  . . . 

Mr.  Macfarlane  continues  :  *'  The  first  public  mention  of  the  usefulness 
of  moss  litter  as  a  deodori/or  and  absorbent  seetns  to  have  boon  made  by  Dr. 
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Ludwig  Happe,  in  Braunschweig,  in  December,  1880,  since  which  time  ita 
Application  for  the  purpose  has  gradually  increased  until  now,  when  the  sys- 
tem has  been  introduced  into  several  towns  in  Germany,  and  is  also  practised 
in  Congleton,  Cheshire,  England.  ^  It  of  course  at  once  recalls  the  dry  earth 
f.ystem,  regarding  which  great  expectations  were  at  one  time  entertained. 
The  advantages  of  moss  litter  over  dry  earth  for  the  purposes  in  question  are 
however  very  decided.  They  consist  in  the  perfect  inotfensiveness  cf  the 
moss  litter  product,  in  the  fact  that  one  part  of  moss  litter  will  deodorize  and 
dry  at  least  six  parts  of  mixed  excreta,  and  in  the  greater  agricultural  value 
of  the  resulting  manure.  Dry  earth  (which  is  rccjuired  in  (quantity  at  least 
equal  to  that  of  the  excreta)  is  valueless  from  an  Hgricultural  point  of  view, 
but  this  is  not  the  case  with  moss  litter,  which,  as  the  above  analyses  show, 
often  contains  as  much  nitrogen  as  ordinary  barnyard  manure.  Numerous  Valut- 
analyses  have  been  made  of  moss  litter  manure  as  produced  in  Germany,  f»^rtiliz«r. 
and  its  average  contents  from  seven  different  towns  may  here  be  stated. 

Per  Cent.  lb.  per  ton.  Value  per  ton. 

Nitrogen 0.064  13.28  rui  13c.  $172 

Phosphoiic  acid 0.350  7.00  r*/     5c.  0.35 

Potash 0.285  5.70  (a  5.^0.  O.'M 

Water 83.000  

$2.37 

Numerous  trials  have  been  made  on  various  crops  with  this  manure,  and  very 
satisfactory  results  are  always  reported.  In  all  cases  it  is  stated  to  excel 
barnyard  manure  even  when  the  latter  is  used  in  much  greater  quantity. 

"The  manufactuie  of  moss  litter  has  been  attempted  at  Musquash,  in  „       . 
New  Brunswick,  and  it  is  now  being  produced  in  Welland  county,  Ontario,  of  Welland 
From  the  latter  locality  1  was  supplied  with  several  lales  of  the  moss  litter  for  absorbent, 
experimental   purposes,  and    Dr.    Laberge   of   Montreal    undertook  to  super- 
intend the  carrying  out  of  an  experiment  to  determine  its  deodorizing  and 
absorbent  qualitieg.     He  reports  that  100  lb.  of  moss  litter  were  sufficient  for 
drying  800  lb.  of  ordinary  excreta   from  privy  pits  in  Montreal,  and  render- 
ing it  entirely  inoff'ensive.     A  sample  of  the  product  remained  for  days  in  my 
office  without  attracting  notice,  and  indeed  it  was  ([uite  devoid  of  odor.      Its 
analysis  gave  the  following  results  : 

Per  cent.  lb.  per  ton.  Value  {ter  ton. 

Nitrogen 1.31  26.2  @  13c.  $3.41 

Phcsphcric  acid 0.90  18.0  (o.    5c.  0.90 

Potash 0.14  2.Hra5ic.  0  15 

Water     65.47  

$4  46 

"  The  valuation  of  ordinary  fresh  barnyard  manure  with  75  percent, 
of  water  is  about  ^'2  per  ton  ;  with  67  per  cent,  water,  as  in  the  case  of 
the  average  given  above  by  Dr.  Gossman,  the  value  is  nearly  .^2.25.  There- 
fore much  better  results  might  be  expected  agriculturally  from  a  moss  manure 
of  the  composition  just  described. 

"  Moss  litter  might  also  be  applied  with  great  advantage  in  public 
urinals.     When  a  sample  of  it  was  supersaturated  with  urine  and  dried,  and 

1  In  Canada  this  method  of  deodorizing  human  refuse  haa  been  in  use  for  several  years 

at  Caledonia  Springs. 


A  practical 
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this  process  repeated  several  times,  no  offensive  odors  were  developed,  and  the 
product  was  found  on  analysis  to  contain  12.41  per  cent,  of  nitrogen,  which 
is  equal  to  a  valuation  of  $32.26  per  ton. 

"  These  facts  are  reported  in  order  to  show  that  Canada  possesses  in  her 
suggestion.  wafcte  lands  abundance  of  material  which  might  be  used  in  our  towns  and 
villages  for  the  production  of  a  very  valuable  manure,  with  the  simultaneous 
introduction  of  very  many  sanitary  advantages.  It  is  not  to  be  expected 
that  cities  or  towns  which  are  advantageously  situated  for  the  water  carriage 
system  or  which  have  already  adopted  it  will  make  any  changes,  but  there 
are  many  towns  and  villages  in  the  Dominion  where  the  application  of  the 
moES  litter  system  would  be  very  suitable,  and  the  authorities  of  which,  by 
selling  the  product  or  giving  it  gratis  to  the  farmers  of  the  neighborhood, 
might  confer  a  great  advantage  on  agriculture."  t.  w.  g 
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Wellaiid  peat  bog.     General  view  of  works. 
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Welland  peat  bog.     Longitudinal  view  of  rows  of  cut  peat. 


Welland  peat  bog.    Transverse  view  of  rows  of  cut  peat ;  portable  tramway  on  tlie  right. 


Welland  peat  bog.     Pickinir  machines  for  loosenin?  fibre  of  crude  moss. 


SECTION    VII 


MINING    SCHOOLS    IN    ONTARIO. 
There  are  two  schools  in  Ontario  where  instruction  is  given  in  8ubjn:s  \jiu 
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intimately  related  to   the   theory  and  practice   of   Mining.      One  of  these  is  ^^^^i^^^i*  ^i  tk« 

the  School  of  Practical  Science  in  Toronto,  and  the  other  is  the  School  «»i 

Mining  at  Kingston.     Both  schools   receive  liberal   aid  from  the   Provincial 

Government,  and  within  the  last  three  years  important  additions  have  be<  ii 

made  to  the  staffs  of  both,  as  well  as  to  their  mechanical  equipment.     Pre 

vision  is  made  in  both  for  a  full  course  in  mining  engineering,  and  also  foi 

•pecial   courses   which  aim    at  giving   practical    instruction  to    probpectors. 

The  attendance  of  students  is  steadily  growing,   and   owing   to  the  demand 

for  the  service   of    mining  engineers  the    number  who    are  taking  the  full 

course  is  much  larger    than   at    any  former    period  in    the  history  of    the 

institutions. 


Museumi. 


SCHOOL    OF    PRACTICAL    SCIENCE,    TUHONTu. 

During  the  past  year  the  School  of  Practical  Science  has  been  attended  Attendauce  ..f 
by  135  students  in  all  the  engineering  departments,  and  40  in  the  prospect  **'"'**°'*' 
ing  class.     Of  this  number  76   belonged  to  the  Mining  Department.      The 
•taff*  of  the  School  of   Science  consists  of  a  principal,  two    professors,  five 
leotuiers  and   six  demonstrators  and  fellows.     Of  these,   one    professor,  one 
lecturer  and  one  demonstrator  belong  to  the  Mining  Department. 

The  equipment  of  the  School  in  the  Mining   Department  includes  the  K.iuipuiciit  of 
following  museums  and  laboratories  :  Dnpartrntnt. 

During  the  pa^.t  session  thirty  cases  have  been  added  to  the  Geological 
Museum,  which  includes  a  collection  of  minerals,  rocks  and  fossils.  There 
if  a  large  general  collection  of  minerals  classified  in  the  usual  manner,  and 
intended  for  comparison  and  reference  in  advanced  classes  ;  but  special  atten- 
tion is  paid  to  the  extensive  collection  of  Ontario  minerals,  which,  with  few 
exceptions,  contains  all  the  species  known  in  the  Province,  and  is  particularly 
rich  in  examples  of  economic  minerals.  The  Ontario  collection  is  constantly 
being  added  to,  and  is  believed  to  be  as  complete  as  any  in  the  Dominion. 

Adjoining  the  mineral  collection  is  a  series  of  ores  of  all  descriptions, 
pariloular  attention  being  given  to  the  gold  and  silver  ores  of  Canada,  care 
being  taken  to  secure  typical  examples,  especially  of  Ontario  gold  ores. 

The  rocks  also  are  arranged  in  two  collections,  one  a  large  general 
collection  from  foreign  localities,  containing  massive  schistose  and  sedimen- 
tary rocks  ;  the  other  a  set  of  CAnadian  rocks,  specially  complete  in  typical 
country  rocks  from  important  ore  deposits.  An  extensive  set  of  thin  sections 
enables  advanced  students  to  study  both  rock  collections  microscopically. 

The  palfeontological  collection  consists  of  fossils  and  cMta,  including 
the  chief  typical  forms  needed  for  determining  the  age  of  sedimentary  rocks. 
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The  Chemical 
laboratories. 


Blowpipe 
laboratory, 


Assaying 
laboratory. 


Mill  room. 


A  number  of  wall  cases  have  been  prepared  for  a'Jcollection  of  speci- 
mens illustrating  industrial  chemistry,  and  a  beginning  made  towards 
arranging  the  materials  on  hand. 

In  a  separate  room  there  is  an  interesting  CDllection  of  dressed  building: 
and  ornamental  stones  from  various  parts  of  Ontario,  serving  as  illustrations 
in  the  Architectural  Department. 

The  qualitative  laboratory  afiords  accommodation  for  about  forty  students 
working  at  one  time.  The  working  tables  are  supplied  with  water  and  gas, 
and  there  is  a  fume  cupboard  within  easy  reach  of  each.  A  complete  set  of 
apparatus  is  supplied  to  each  student  on  payment  of  the  deposit  prescribed. 

The  quantitative  laboratories  will  accommodate  about  twenty  students. 
They  are  furnished  with  convenient  work  tables  and  fume  cupboards,  and 
are  supplied  with  the  most  recent  apparatus  for  gravimetric,  volumetric  and 
gasometric  analysis,  both  scientific  and  technical. 

The  apparatus  includes  a  number  of  excellent  balances  by  the  best 
ma,kers,  furnaces  for  fusion,  etc.,  and  for  organic  combustions,  for  experimental 
vacuum,  pan  and  filler  press ;  a  very  complete  set  of  apparatus  for  technical 
gas  analysis ;  all  requisites  for  the  assay  of  ores  and  furnace  products  in  the 
wet  way  ;  the  latest  forms  of  Fischer's  and  Mahler's  apparatus  for  the  deter- 
mination of  the  heating  power  of  fuel ;  facilities  for  the  electrolytic 
determination  of  metals,  including  a  Gulcher's  thermo-electric  pile,  spectro- 
scopes, polariscopes,  microscopes,  and,  in  short,  all  the  apparatus  required  for 
a  thorough  course  in  analytical  chemistry  and  assaying. 

The  blowpipe  laboratory  has  Bunsen  burners  and  all  necessary  accomo- 
dation for  thirty -six  students  working  at  once.  All  the  chemicals  and 
reagents  necessary  for  both  qualitative  and  quantitative  blowpipe  work  are 
kept  here ;  also  a  stock  of  minerals  suflficient  for  a  complete  course  in 
qualitative  blowpipe  work,  and  a  number  of  silver  ores  in  which  the  silver 
has  been  carefully  determined  for  quantitative  blowpipe  assay.  In  the 
balance  room  adjoining  the  blowpipe  laboratory  there  is  a  Jolly  balance  for 
determining  the  specific  gravity  of  minerals. 

The  assaying  laboratory  is  equipped  with  three  gas  crucible  furnaces, 
three  gas  muffle  furnaces,  two  gas  roasting  furnaces,  three  charcoal 
crucible  furnaces  and  one  charcoal  cupel  furnace,  a  Taylor  hand  crusher, 
Blake  laboratory  crusher,  a  muller  and  all  other  necessary  appliances 
for  pulverizing  and  preparing  ores  for  fire  assay.  Adjoining  the  assay 
laboratory  is  a  room  with  a  lathe  for  preparing  rock  sections  for  examina- 
tion under  the  microscope  ;  aho  the  necessary  appliances  for  making  rock 
sections  by  hacd.  Four  petrographical  microscopes  are  reserved  for  the  use 
of  advanced  students  in  lithology. 

The  mill  room  contains  a  Dodge  crusher,  a  Tulloch  ore  feeder,  a  Fraser 
and  Chalmers  three-stamp  mill,  \vith  amalgamated  silvered  copper  plates, 
and  a  Frue  vanner.  The  concrete  floor  of  the  mill  room  provides  ample 
space  for  sampling  lots  of  ore  of  one  or  two  tons.  The  machinery  is  driven 
by  an  eight  h.p.  Edison  motor,  which  is  supplied  with  current  from  the 
city  circuit.  The  mill  room  is  also  provided  with  settling  tanks  for  the 
tailings  and  concentrates. 


195 


With  this  plant  a  complete  mill  teat  can  be  made  of  a  ton  or  more  of 
ordinary  mill  ore,  thus  affording  an  opportunity  to  those  desiring  it  of  having 
a  test  made  under  conditions  similnr  to  those  of  actual  practice,  and  upon 
a  larger  scale  than  that  of  an  assay  ol  a  fow  pounds. 

The  mill  room  affords  the  student  an  excellent  opportunity  of  study- 
ing milling,  as  all  the  machines  in  use  are  of  the  same  construction  as  those 
employed  in  the  best  large  mills. 

During  the  coming  summer  two  other  rooms  will  be  fitted  up  in  which 
will  be  erected  a  leverberatory  furnace  for  roasting  sulphide  and  arsenical 
ores,  leaching  vats  for  treating  ores  by  the  cyanide  process,  and  a  chlorina- 
tion  plant.  This  will  complete  the  equipment  for  treating  gold  ores,  and 
will  make  it  possible  to  extract  the  gold  from  the  concentrates  sived  by  the 
Frue  vanner.  The  furnace  will  enable  students  to  study  the  reactions 
which  occur  in  the  roasting  of  the  different  ores. 

The  mill  was  completed  and  in  running  order  in  February,   181)1).     A  Heorda  of 
^  .  .  ^  •"  mill  tests. 

number  of  trial  runs  were  made  during  March  on  samples  of  a  few  hundred 

pounds    each    for  the  purpDse  of  getting  the    mill  in    good    working  order. 

The  first  test  made  on   1,054  pounds  ore  showed  it  to  contain  a  tinall  amount 

of  free  gold,  as  well  as  some    value  in  concentrates.     Second,   1,0 "iO  pounds, 

small  value  as  free  gold  and  also  in  concentrates.     Third,  r)26  pounds,  small 

value  in  fr3e  gold,  no  concentrates.     Fourth,  1,500  pounds,  gave  only  trifling 

value    in   free    gold,    concentrates    had    no  value.      Fifth,  850  pounds,  gave 

mere  trace.      Sixth,   1,200   pounds,    medium  grade  ore,   value   both   as    free 

gold  and  concentrate?.     In   addition   to   these,  sever.il  tests    were   made  by 

various  classes    of  students  who  conducted  the   operations  themselves  under 

supervision. 

Two  of  the  above  sajiples  were  from  the  Sudbury  district  auil  the 
others  from  northwestern  Ontario,  but  as  the  shippers  in  nearly  evory  case 
wished  the  results  to  be  confidential  no  particulars  can  be  given  as  to  the 
exact  locality  or  name  of  shipper. 


SCHOOL    OF    MINING,     KINGSTON. 

The  School  of  Mining  is  a  branch  of  the  School  of  ^^ining  and  Agricul-  Incorporation 
ture,  incorporated  by  Act  of  the  Legislature  of  Ontario.      It  is  supported  by  '^"    ""Ppor  . 
a  grant  from  the  Ontario  Government  and  by  subscriptions  from  citizens  of 
Kingston,  Toronto,   Deseronto,   Ottawa,  Peterborough,   Norwood,    Belleville, 
Cornwall,  Renfrew,  Gananoque,  Buckingham,  Brockville,  Almonte,  Am  prior, 
Pembroke,  Lancaster,  Braeside,  Smith's  Falls,   Lanark,  Perth  and  Hamilton. 

The  objects  of  the  School  are  to  give  a  thorough  scientific  education,  ^H*^^^  ^^  ^^^ 
both  theoretical  and  practical,  to  men  studying  for  the  professions  of  mining 
engineer,  assayer,  consulting  geologist  and  metallurgist  ;  and  to  provide  for 
prospectors,  mine  foremen  and  others  interested  in  the  discovery  and  winning 
of  minerals  such  instruction  as  shall  make  their  occupations  more  inter- 
esting and  less  liable  to  failure. 
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Relation  to 
Queen's  Uni- 
versity . 


Advantages 
©f  location. 


Entrance  of 
students. 


Equipment  of 
the  School. 


The  School  has  been  placed  near  Queen's  University  so  as  to  take 
advantage  of  the  instruction  therein  provided  in  English,  mathematics, 
physics  and  the  biological  sciences.  It  is  in  this  way  possible  to  equip  and 
carry  on  a  good  technical  school  on  a  much  smaller  revenue  than  would 
otherwise  be  called  for  to  maintain  the  high  standard  of  scholarship  which 
the  age  demands  of  the  engineering  profession. 

Kicgston  is  peculiarly  well  situated  as  the  seat  of  a  mining  school. 
Geology  and  mineralogy,  two  of  the  fundamental  subjects  of  a  mining 
engineer's  education,  are  studied  to  best  advantage  where  the  minerals  can 
be  seen  as  they  lie  in  nature,  and  where  geological  formations  can  be  examined 
in  situ.  In  a  few  hours  a  class  of  students  can  be  taken  by  carriage  to  a 
region  so  rich  in  mineral  species  that  about  forty  different  kinds  have  been 
secured  in  an  afternoon.  There  is  also  a  great  variety  of  geological  forma- 
tions close  at  hand.  If  to  this  be  added  the  neighborhood  of  mines  in  pro- 
cess of  development  or  in  operation,  the  result  is  an  ideal  mining  school  city. 
The  German  Government  has  planted  its  mining  schools  in  just  such  cities, 
where  the  education  of  the  mining  engineer  can  be  given  that  practical  turn 
which  not  only  lends  a  charm  to  the  period  of  his  study,  but  shortens  the 
time  between  graduation  and  thorough  efficiency  and  confidence  in  the  prac- 
tice of  his  profession. 

The  possibilities  of  the  country  to  the  north  are,  in  these  respects,  very 
great,  and  a  glance  at  a  geological  map  shows  that  Kingston  itself  is  situated 
where  the  mineral-bearing  formations,  cutting  like  a  broad  wedge  through  the 
limestone,  reach  the  St.  Lawrence  and  lake  Ontario.  The  region  of  mineral- 
bearing  rocks  is  thus  brought  almost  to  the  gates  of  the  city.  On  either  side 
the  water  front  is  bordered  by  a  band  of  limestone,  broadening  as  it  extends 
east  and  west. 

The  School  of  Mining  is  open  to  all  who  wish  by  earnest  study  to  enlarge 
their  knowledge  of  minerals  and  mines,  or  to  pursue  science  for  its  own  sake. 
The  atmosphere  of  the  school  is  suitable  only  for  those  who  are  fond  of  steady 
work. 

While  students  are  admitted  to  a  course  for  a  diploma  (three  years)  or 
a  degree  (four  years)  upon  matriculating  in  English  and  mathematics,  it  is 
strongly  urged  upon  them  to  take  the  complete  matriculation  examination 
with  the  modern  language  and  science  option.  As  a  good  grounding  in 
mathematics  is  necessary,  it  will  be  found  advantageous  to  have  attained  the 
senior  leaving  standard  in  that  subject  before  entering. 

The  school  is  now  provided  with  a  mining  laboratory  and  experimental 
reduction  works,  which  is  furnished  with  a  stamp  mill,  a  concentrator,  a 
sample  grinder,  rolls  and  other  machines  with  which  ores  are  treated  at  the 
mines ;  also  a  reverberatory  roasting  furnace,  a  chlorination  plant  and  a 
cyanide  plant.  In  selecting  these  machines,  local  and  provincial  as  well  as 
general  conditions  have  been  kept  in  view.  The  machines  are  of  sufficient 
size  to  operate  upon  large  quantities  of  ore  (a  ton  or  two  can  be  easily 
handled).  To  test  the  suitability  of  processes,  by  getting  such  tests  made, 
costly  mistakes  may  be  avoided.  The  value  of  the  mill  in  this  respect  has 
already  been  shown  in  several  instances. 
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The  mining  laboratory  is  a  distinctive  feature  of  well-equipped  mining 
schools.  The  various  operations  of  crushing,  stamping,  grinding,  amalgamat- 
ing, concentrating,  chlorinating,  sampling  and  assaying  are  by  its  aid 
studied  in  such  a  way  as  to  give  the  student  a  lively  appreciation  of  the 
difficulties  to  be  overcome  and  the  care  necessary  in  these  operations. 

Through  the  kindness  of  the  Ingersoll  Drill  Company,  Montreal,  there 
has  been  added  to  the  collection  of  machinery  for  demonstration  an  Ingersoll 
rock  drill,  complete,  which  can  be  attached  by  hose  to  the  laboratory  steam  and 
shown  in  operation.  The  Northey  Manufacturing  Oompmy,  Toronto,  has 
also  presented  the  School  with  a  mining  pump  with  all  attachments  complete. 

During  its  short  history  the  Kingston  School  of  Mining  has  mafle  con 
siderable  contributions  to  the  advancement  of  raining  education  and  interests 
in  Ontario.     Its  success  seems  to  be  due  to  the  fact  that  the  members  of 
its    staflf,   while  not    losing    sight  of    the    value    of    sound    scholarship,    also 
appreciate  the  importance  of  practical  training. 


SUMMER    MINING    SCHOOLS. 

Prospectors'  classes,  or  Summer  Mining  Schools,  were  carried  on  under  the 
direction  of  the  Kingston  School  of  Mining  at  a  number  offplaces  in  the  min- 
ing districts  of  eastern  and  northwestern  Ontario  durinfi;  the  season  of  1890. 
Those  in  the  eastern  part  of  the  Province  were  held  at  Eganville  and  Renfrew 
in  the  county  of  Renfrew,  and  at  McDonald's  Corners  in  ihe  county  of  Lanark. 
The  classes  were  conducted  by  Prof.  W.  G.  Miller  of  the  School  of  Mining, 
who  was  assisted  at  Eganville  and  Renfrew  by  Mr.  R.  0.  Hiscock.  MA.  It 
had  been  decided  to  hold  classes  only  in  places  from  which  a})plication8  for 
such  instruction  had  been  received,  and  where  there  seemed  likelihood  of  the 
work  being  prosecute  J  with  success.  The  places  camed  were  the  first  to 
apply,  and  they  were  consequently  given  priority  over  applications  which 
were  subsequently  received  from  other  places.  At  Eganville  'and  Renfrew 
instruction  was  given  during  the  mornings,  afternoons  and  evenings,  consist- 
ing of  teaching  in  elementary  mineralogy,  geology  and'methods  of  prrspecting, 
together  with  a  few  demonstrations  on  the  assaying  of  gold  and  silver  ores. 
The  lectures  were  illustrated  by  a  collection  of  rocks  and  minerals,  maps  and 
diagrams,  and  the  outfit  further  consisted  of  a  portable  assay  furnace  together 
with  blowpipes,  chemical  reagents  and  a  few  text  books.  The  instruction 
was  made  as  practical  as  possible,  individuals  being  dealt  with  as  such  rather 
than  in  classes  ;  and  in  addition  to  the  general  course  special  subjects  were 
treated  in  which  members  of  the  class  were  more  particularly  interested. 
Several  properties  in  the  neighborhood  N\ere  visited  and  advice  given  as  to 
their  value  and  the  best  methods  of  working  then.  Free  assays  were  also 
made  on  all  sam:»les  brought  in  which  appeared  worthy  of  such  labor,  and 
many  specimens  of  mineral  were  identified.  The  attendance  at  Eganville 
was  twenty-five  and  at  Renfrew  fifty.  At  McDonald'.s  Corners  it  was  cot 
found  advisable  to  hold  classes  during  the  day,  as  most  of  the  men  lived  at 
8ome  distance  from  the  village  and  were  engaged  up  to  six  o'clock.  The 
classes  opened  at  7  p. ti..  and  as  the  June  evenings  were   long  there  was  con- 
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siderable  time  for  examining  specimens  and  conducting  experiments.  A  large 
number  of  prospects  were  examined  in  this  vicinity,  and  a  great  variety  of 
specimens  reported  on  for  members  of  the  class.  The  attendance  was  twenty  five. 
At  all  places  in  which  classes  were  held  the  work  was  well  received,  and  every 
assistance  in  their  power  was  given  by  the  civic  officials  and  the  local  press. 
The  results  achieved  by  holding  these  classes  may  be  summarized  as  follows  : 
(1)  Knowledge  of  minerals  and  rocks  was  imparted.  (2)  Mineral  specimens 
of  local  or  general  interest  were  examined  and  identified.  (3)  Free  assays 
of  ore  were  made.  (4)  Interest  in  the  mineral  resources  of  the  respective 
neighborhoods  was  aroused  and  stimulated. 

Classes  at  Mine  Centre,  Rat  Portage,  Port  Arthur  and  Sault  Ste.  Marie 
were  conducted  by  Mr.  W.  Hamilton  Merritt,  the  total  attendance  numbering 
about  200.  The  work  of  the  classes  was  on  the  same  general  plan  as  that 
described  above,  and  Mr.  Merritt  reports  that  considerable  interest  was 
aroused,  and  that  in  his  opinion  the  classes  were  productive  of  much  good. 

During  the  month  of  September  the  annual  course   in  prospecting  and 
field  geology  in  connection  with  the  Kingston  School  of  Mining  was  given 
under    the   direction    of    Prof.    W.    G.    Miller.       The    party    met    at    the 
O'Connor  House,   Marmora  station,  on    September    1st.       Three  days  were 
spent  at  this  place  in  visiting  the  gold  mines   in  the  vicinity  and  collecting 
samples  of   minerals  and  ores.     Canoes  and   outfit  were   then  portaged  into 
Crow  Lake,  and  visits  made  to  the  lithographic  works  and  the  Blairton  iron 
mines  which  are  situated  on  its  shores.     The  course  of  the  party  then  lay  via 
the  Crow  and  Deer  rivers  to  Coe  Hill.     Numerous  "  prospects"  were  examired 
along  these  rivers  and  specimens  collected.     Two  days  were  spent  visitirg  the 
mineral  properties  in  the  immediate  vicinity  of  Coe  Hill.     From  this  point 
the  party  portaged  into   the  York  branch  of  the  Madawaska  river,      in  the 
township  of  Dungannon  near  the  village  of  Bancroft  an  examination  was  made 
of  the  remarkable  mass  of  rocks  discovered  and  described  two    or  three  years 
*go  by  Prof.  F.  D.    Adams  of   McGill  University.     This  rock  is    known   as 
nepheline  syenite  and  has  not  been  found  in  any  other  part  of  Ontario.   From 
this  area  numerous  samples  of  the  rare  minerals  nepheline  and  sodalite  were 
obtained,   besides  specimens  of    many   other    more  common  minerals.      The 
geological  features  of  the  country  along  the  York  branch  to  the  Madawaska 
river  were  examined,  and  Palmei's  Rapids  P.O.  was   reached  on   Septeml  er 
21st.     The  Madawaska  was   ascended  to  Barry's  Bay   station  of  the  Otta\^a, 
Arnprior  and  Parry  Sound  Railway,  where  the  train  was  taken  for  Renfrew 
During  the  trip  the  members  of  the  party  were  enabled  to  collect  many  hpec - 
mens  suitable  for  exhibition  in  the  School  museum,  and  also  material  which 
will  be  of   great  ser^'ice  in  making  up  the   collections  designed  for  the  use  of 
prospectors,      It  would  be  ditficult  to  find  a  tract  of  country  of  the  same  bizn 
which  shows  a  greater  variety  of  mineralp,  economic  and  otherwiso,  than  this 
part  of  North  Hastings  through    which   the   route  lay.      Several  shoit   fi'  Id 
excursions  were   mad(;   with  students  of   the  school    during  the     nionijis    cf 
October  and    November.      On    one   of   the^e  excursions   a   steam    yacht    m  na 
chartered,  and  three  days  were  spent  collecting  specimens  and  studying  the 
geology  of  the  district  along  the  Rideau  Canal. 


SECTION    VIII. 

MINERAL    COLLECTIONS    FOR    Sl'MMER    MININC, 

SCHOOLS. 

The  students  who  have  attended  the  Summer  Classes  of  Mininjf  Schools 

conducted  during  tlie  past  three  years  at  the  several   mining  centres  of  th«*  Smnmel*^"^ 

i     Province,  ULder  the  auspices  of  the  Government,  have  warmly  appreciated  S^!"'"*^' 
11  J      rr  School*. 

the  work  done  by  their  instructois  ;  and  there  is  no  doubt  that  the  plan  has 
been  instrumental  in  preparing  foi-  the  field  a  distinctively  improved  l)ody  of 
prospectors.  Dut  obviously  the  work  of  instruction  by  uK^ans  of  lectures  luiiy 
be  assisted  by  providing  a  suitable  equipment,  and  aniong  the  students  them 
selves  the  want  most  generally  voiced  has  been  for  a  typical  collection  of 
minerals.  Numerously  signed  petitions  were  sent  in  to  the  Commissioner  of 
Crown  Lands  last  year  praying  that  suuli  collections  might  be  supplied,  and 
in  compliance  therewith  a  grant  of  money  was  obtained  from  the  Ivt^gislatur*- 
for  this  object.  The  task  of  preparing  cabinets  was  entxusted  to  the  Pro  i'rei..iraUMn 
fessors  of  the  Kingston  School  of  Mining,  and  as  a  result  collections  of  "'^*'"V*'^^  ^^ 
minerals  and  rocks  have  been  installed  at  Hat  Portage,  Port  Arthur,  Sault 
Ste.  Marie,  Sudbury  and  Marmora.  Each  collection  consists  of  226  speci- 
mens, representing  224  species  and  varieties  of  rocks  and  minerals.  These 
specimens  are  classified  according  to  the  valuable  constituent,  so  far  as  this 
mcde  of  classification  could  be  applied,  and  each  one  is  numbered  and  labelled 
The  collections  are  displayed  in  sloping  cases,  with  dust  proof  glass  tops,  and 
with  each  one  thus  described  is  a  second  collection  representing  the  more 
important  rocks  and  minerals  placed  in  locked  drawers  and  intended  for 
handling  by  the  instructors  and  students  during  class  hours.  A  descriptive 
catalogue  has  been  prepared  by  Dr.  Goodwin  and  Mr.  Miller  which  is  printed 
below,  and  as  a  liberal  number  of  copies  ot  this  Report  will  be  presented  to 
the  trustees  of  each  school  opportunity  will  be  found  for  careful  study  of  the 
specimens  by  every  one  who  is  interested  in  improving  his  knowledge  in  this 
important  field  of  natural  history.  The  following  Rules  have  been  prepan  d 
and  adopted  for  the  care  and  use  ot  collections : 

Reg  u  L.\T  I  ONs    under    which    thk    Col  lkct  ions    ok    minkuai.  s    ani' 

HOCKS     MADE     15  V     THE     B  I  R  K  A  C     OK     M  I  N  E  S     SHALL     HE 
HELD     AND     USED. 

1.  The  collection  shall  be  in  the  care  of  two  trustees,  one  appointed  by  the  ( 'onimiMioQ.  r 
»f  Crown  Land?,  and  the  ottier  by  the  Municipal  Cuuncil  or  other  public  body  selected  by 

le  Commissioner  for  that  purpose. 

2.  The  Municipal  Council  t>r  other  body  shall  provide  a  Buitible  place  for  th.-  coll.<cii«-i.. 
Basily  accessible  to  ]iro8i)ectors  and  others  who  wish  to  examine  specimens  in  it. 

3.  The  s[)ecinR'ns  under  gla<s  are  not  to  be  removed  exce|>t  in  the  presence  ot  .,  n 
ft  of  an  instructor  cf  a  mining  class,  and  are  to  be  returmnl  lo  thtir  pl.-ices  without  <1 

)n  no  account  are  they  to  be  cut,  or  scratched,  or  taken  from  the  room  in  which  the  col- 
ection  is  placed. 

4.  The  specimens  in  the  drawers  may  Vh*  put  into  the  hands  of  studentn  or  of  ether* 
rishinp-  to  use  them  for  study  or  comparison  :  but  on  no  account  are  they  to  Ix-  takea  away 

srmauentlv. 
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5.  The  copies  of  these  Regulations  and  of  the  Descriptive  Catalogue  deposited  in  tke 
collection  are  to  be  used  for  consultation  by  the  mining  claseep,  and  others  making  use  of  the 
collection  ;  but  they  are  not  to  be  taken  away  for  private  use. 

6.  The  keys  of  the  collection  are  to  be  kept,  one  set  by  each  of  the  trustees,  but  the 
trustees  are  required  to  provide  the  instructor  of  a  mining  claes  held  in  the  municipality  with 
a  set  of  keys  so  long  as  he  requires  them.  The  instructor  must  return  the  keys  immediately 
upon  closing  the  class  for  the  season  or  year  ;  and  must,  if  called  upon  to  do  so,  satisfy  tke 
trustees  that  the  collection  has  not  been  injured  or  impaired  while  being  used  by  him. 

7.  The  collection  may  be  used  for  any  educational  purposes  at  the  discretion  of  Ihe  trus- 
tees, provided  always  that  such  use  does  not  in  any  way  injure  or  impair  it,  and  provided 
that  such  use  does  not  interfere  with  the  main  objects  for  which  the  collection  is  intended, 
viz.,  for  the  instruction  of  classes  in  mining,  and  for  the  use  of  prospectors. 

8.  Tf  the  Commissioner  is  satisfied  that  the  collection  has  ceased  to  answer  the  purposes 
for  which  it  was  intended,  he  may  cause  it  to  be  removed. 

The  Commissioner  of  Orown  Lands  has  appointed  the  following  persons 
as  trustees  of  the  collections  in  the  several  towns  and  villages  in  which  for 
the  present  they  have  been  placed,  viz.  ;  William  Margach  at  Rat  Portage, 
Sheriff  Thomson  at  Port  Arthur,  K.  A.  Lyon  at  Sault  Ste.  Marie,  T.  J.  Ryan 
at  Sudbury  and  A.  W.  Carscallen,  M.P.,  at  Marmora. 

It  is  desirable  that  the  collection  in  each  place  should  be  enlarged  by 
the  addition  of  local  roots  and  minerals,  and  the  cabinet  collection  will  make 
the  namiLg  of  specimens  comparatively  easy. 


PART  T.      MINERALS. 


Definition  (f 
noinerals. 


Formulas  (f 
iBTneralH. 


By  W.  G.  Miller. 

A  mineral  may  be  defined  as  being  any  natural  substance  occurring  apart 
from  the  bodies  of  plants  or  animals  and  having  theoretically  a  definite 
chemical  composition.  Moat  minerals  show  a  tendency  to  assume  definite 
f(  rms,  bounded  by  planes.     These  forms  are  called  crystals. 

Crystals  although  exceedingly  numerous  have  been  referred  to  six  systems, 
known  as  I,  Regular,  Cubical  or  Isometric ;  II,  Tetragonal;  III,  Ortho 
rhombic  or  Rhombic ;  IV,  Hexagonal  ;  Y,  Monoclinic  ;  and  VI,  Triclinic. 

Minerals  are  determined  and  identified  by  means  of  their  chemical, 
crystallographic  and  other  characters,  such  as  hardness,  specific  gravity,  color, 
lustre  and  fracture.  Sometimes  it  is  necessary  to  make  thin  sections  or  slices 
of  them  and  examine  them  microscopically. 

For  the  determination  of  the  chemical  characters  of  minerals  the  mouth 
blowpipe  is  a  very  serviceable  instrument.  A  set  of  blowpipe  apparatus  con- 
taining all  the  instruments  necessary  for  ordinary  tests  can  be  obtainfd  for 
two  or  three  dollars.  Paraffin,  the  substance  of  which  ordinary  wax  candles 
are  composed,  makes  a  suitable  fuel  for  the  blowpipe  lamp.  Full  directions 
for  performing  blowpipe  operations  are  given  in  Chapman's  Blowpipe  Practice 
(Oopp-Clark  Co.,  Toronto,  price  $2.50). 

Formulas  are  a  short  way  of  showing  at  the  same  time  the  eleoaents 
forming  a  mineral,  and  the  proportions  by  weight  of  each  element  in 
the  mineral.  A  capital  letter,  or  a  capital  letter  with  a  small  one  attached, 
usually  the  first  letter  or  letters  of  its  name  in  Latin  or  English,  stands  for  a 
particular  number  of  parts  of  each  element.     Thus,  PbS  stands  for  the  mineral 
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galena,  made  up  of  lead  207  parts  (Pb),  and  sulphur  32  parts  (S).  In  most 
formulas  one  or  more  of  the  letters  may  have  a  number  attached.  This  number 
multiplies  the  parts  for  which  the  letter  stands.  For  example,  Ag,S  stands  for 
argentite,  composed  of  silver,  twice  108  parts,  and  sulphur  32  parts  From  the 
formulas  it  is  easy  to  calculate  the  per  cent,  of  any  element  in  tlie  mineral.  For 
example,  in  argentite,  AgoS,  there  are  twice  108  or  216  |  arts  of  silver  to  32  of 
sulphur.  That  is  216  parts  of  silver  to  248  of  argentite.  How  much  silver  in 
100  of  argentite  ?     216  x  }fS=87  +      ,  that  is  87  per  cent,  of  silver. 

Elements.  Symbols,  Proportionate  Partn. 

Aluminium Al        27 

Antimony   Sb        1 20 

Arsenic Ah        76 

Bismuth Bi        200 

Bromine Br        80 

Chlorine CI         35.5 

Chromium Cr        52 

^^obalt Co       59 

Copper Cu         63  5 

Fluorine    F         19 

Gold     Au       197 

Hydrogen    H  1 

Iodine I  127 

Iron Fe        56 

Lead   Pb       207 

Manpfanese Mn      55 

Mercury      Hg      200 

Nickel Ni        59 

Oxyj?en O  16 

Silicon Si         28.5 

Silver Ag       108 

Sulphur S  32 

Tin    8n        118 

Ziuc Zn        66 

A  scale  of  hardness  was  prepared  by  Mohs  man}  years  ago.     In  this  scale  SoaI©  of  hard- 
ten  degrees  of  hardness  are  ma-ie  use  of  as  follows  :  °®*'' 

1.  Talc.  2.  Gypsum.  3.  Calcite.  4.  Fluorspar.  ;').  Apatite.  6. 
Felspar.  7.  Quartz.  8.  Topaz.  9.  Corundum.  10.  Diamond.  If  a 
mineral  scratches  and  is  scratched  by  calcite,  its  hardness  is  said  to  be  3 
If  it  is  softer  than  fluorspar,  but  scratches  calcite,  its  hardness  is  said  to 
lie  between  3  and  4.  A  mineral  having  a  hardness  of  2  or  less  can  be 
scratched  by  the  finger  nail.  Minerals  over  5  in  hardness  can  be  scratched 
with  difficulty,   if  at  all,  by  a  knife. 

The  following  list  gives  the  hardcess  and  speci6c  gravity  of  a  r  umber  Table  of  hard - 
of  the  most  common  minerals  with  others  referred  to  in  this  catalogue  :     g^cific 

gravity  of 
Minerals.  Hardness.  Specific  gravity.  minerals. 

Molybdenite 1-1.5  .    .  4  7-4.8 

Cerar(?yrite 1 — 1.5  5.6 

Graphite  1—2  2    —2  2 

Sulphur   1.5-2  5  2 

ReaUar 1.5-2  3  5 

Orpiment    15—2  3  4—3.5 

Wad  1    —6  3    -3.2 

Bauxite  1     -6  2  5 

Oarnierite    1  2  3—2  8 

Hi-mite    1  4.3 

Krythrite 1.5—2.5  3 

•   vpsum     15—2  ..    23 

•S  ibnite 2  4.5-4.6 

Halite 2.1—2.2  2.6 

Argentite   3    -  2.5  7. 2-7. 3    . 

Siephanite 2    —2.5  6  2—6.3 

Bismuth-native    2     —2.5  9.7—9.8 
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Minerals.  Hardness.  Specific  gravity 

Cinnabar   2    —2.5  8    —8,2 

Pyrolusite 2    —2.5  4.7 

Kaolin 2    —2.5  2.6 

Jamesonite  2    — 3  5.5—0 

Bismuthinite  2  6 . 4—6 . 5 

Pyrargyrite 2.5  5.7—5*8 

Galena  2.5—2.7  7.4—7.6 

Meneghinite 2.5  6.3—6  9 

Cryolite 2.5  3 

Chalcocite 2.5—3  5.5-5.8 

Bournonite 2.5—3  5.7 — 5.9 

Chrysocolla 2.4  2. 2—2 . 3 

Copper — native 2.5  —3  8.9 

Gold— native  2.5—3  15.6-19.6 

Silver- native 2.5—3  10.1-11 

Barit3 2.5—3.5  4.3_4  e 

Serpentine 2.5—5.5  2.2—2.6 

Golden  Mica 2.5—3 2.7—2  8 

Wulfenite  2.7—5.3  6.7—7 

Anglesite 2.7—5.3  6.12-6.39 

Bornite 3  4.9—54 

Calcite      ...3  2.7 

Anhydrite    3,3—5  2.9—2.98 

Celestite 3.3—5  3.96 

Cerussite  3     —3.5  6.4—6.5 

Tetrahedrite 3    —4.5 4.4—5 

Millerite  3     -3.5  5.3—5.65 

Chalcopyrite    3    —5.4  4.2 

Cuprite ...3.5-4  5.85-6.1 

Chalcotrichite  3.5—4  5.85-6.1 

Malachite  • 3.5—4  4 

Azurite    3.5—4 3.7—3.8 

Siderite   3.5-4  3.8 

Aisenic — native 3.5  5.6—5.7 

Alunite      3.5 2.5—2.7 

Sphalerite  3.5—4  3.9—4.1 

Pyrrhotite     2.5—4.5  4.58-4.64 

Rhodochrosite 3.5-4.5  3.4—3.6 

Fluorite 4  3     —3.2 

Platinum —native    4    —4.5  14    —22 

Zincite  4    —4.5  5.4-5.7 

Stannite    4  4.3-4.5 

Apatite 4.5—5 3.1—3.2 

Scheelite  4.5—5  5.9-6.1 

Calamine 4    —5.5  3.4—3.5 

Monazite 5    —5.5  ! 4.9-5.3 

Sphene 5    —5.5  3.4—3.5 

Smithsonite 5  4.3-4.85 

Niccolite  5    —5.5  7.3-7.6 

Ilmenite    5    — 6  4.5—5 

Limonite  5    — 5.5  3.6 — 4 

Wolframite    5    —5.5  7.2-7.5 

Amphibole 5    —6  2.9—3.4 

Actinolite  5    —6 3—3.2 

Tremolite 5     —6  2.9—3.1 

A  sbestos  5    — 6  3 

Pyroxene    5    — 6  3.3 — 3.6 

Labradorite    5    —7  2.7 

Scapolite 5     -6  2.6-2.7 

Chromite 5    —5  4.3—4.5 

Linnfjpite 5    — 5  4.8—5 

Cobaltite 5    —5  6    —6.3 

Gersdorffite 5    —5  5.5-6.2 

Magnetite 5.5-6.5  5.17 

Hiimatite  6.5—6.5  4.9—5.3 

Smaltite    5.5—6  6.4-6.6 

Chloanthite    5.5—6  8.4-6.6 

Tnrc|uoise 0  2.6-2.8 

Oithoclabe    6  2.4-2.(5 

Pyrite    6     —6.5  4  9-5.1 

Marcasite 6     -6.5  4.8—4.9 

Microcline 6    — 6  6  2.5 

Albite 6    -6.5  2.6 

Cassiterite    6    — 7 6.8—7.1 

Speirylite   6     —6  10.6 

•Garnet 6.5— 75  3.1-4  3 

i^uartz  7  2  6 
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Minerals.                                 Hardness.  Siiecific  gravity. 

Tourmaline 7     —  7  ")       2  9-32 

Zircon 7  5 4  2—4.8 

Beryl 7  5-8  2.0-2.8 

Topaz 8  3  4— 3.G 

Ruby 9  3  9-4  1 

Sapphire   9  3  9-41 

Corundum 9  4 

Diamond    10  3  *> 

The  specitic  gravity  of  a  mineral  is  its  relative  weight  compared  with  l^'-'S^riptiv^ 

r^  r  terms. 

that  of  water.  Qiartz  is  said  to  have  a  sp.  gr.  of  2.5  because  a  mass  of  it 
is  two  and  one-half  times  heavier  than  an  equ<il  bulk  or  volume  of  water. 

The  color  of  a  mineral  is  often  quite  variable.  Thus,  specimens  of 
tluor  spar  may  be  white,  greenish,  pink  or  purple.  In  minerals  which  are 
metallic   in  appearance   the  color  however  is  generally  constant. 

The  lustre  of  a  mineral  refers  to  the  appearance  of  its  surfaces  when 
light  falls  upon  it.      It  may  be  metallic,  glassy,  eaithy  or  otherwise. 

The  fracture  of  minerals  refers  to  their  manner  of  breaking.  It  may 
be  even,  uneven,  splintery  or  of  another  character.  When  a  crystal  shows 
a  tendency  to  break  in  certain  directions  more  readily  than  in  others,  it  is 
said  to  possess  cleavage.  Calcite  and  lluor  spar  possess  a  well-defined 
cleavage. 

According  to  its  tenacity  a  mineral  is  said  to  be  brittle,  sectile,  malle- 
able, flexible  or  elastic. 

Some  minerals  possess  a  characteristic  feel — soapy,  eto. 

The  taste  and  odour  of  certain  minerals  assist  in  their  identification. 


DETERMINATION  (>F  MINERALS. 

In  the  following  table  the  numbers  refer  to  pages  in  E.  ?.  Dana's  *'  Min 
erals  and  and  How  to  Study  Them,"  where  the  mineral  is  described  : 

I.  The  Mineral  has  a  Metallic  Lustre. 
a.  YHLLOW  COLOR. 

1.    ONLY    SMCHTLY    SCHATCHEl'    HV    KNIFK.  IHON    PyBITES,  Table  for 

Brass  yellow,  often  in  cubes  :  Fools'  Gold,  detennination 

of  common 


streak,  grayish  black.  on  (213) 


minerals  by 


PVKITE  Held  I.HU 


Light  yellow  or  yellowish  white; 

weathers  easily  to  rust.  Marcasite  (251) 

2.    EASILY    SCRATCHED    in     KNIFE. 

Malleable.  GoLH  (179i 
Magnetic  ;  bronze  yellow  in  color  : 

surface  often  tarnished  ;  streak,  black.  PvRKHOTiTE  (212) 

Brass  yellow  with  often  a  variegated  Chalcopybite, 

tarnish.     Streak,  dark  green  or  OB               (191) 

greenish  black.  Coppkb  Ptbitis 

A.  RED  COLOR. 

1.  MALLKAltl.K. 

Native  Copper  (189) 

2.  non-malleaiile. 

Perhaps  slightly  magnetic:  streak,  red.  H.kmathe  (217) 

Always  with  variegatetl  purple  tarnish,  but 

reddis  1  on  fresh  fracture  ;  streak,  grayish  black.  Bornitk  (190) 

Plate  copper  red  :  hard.  Niccolite  (227 


204 


c.   GRAY  COLOR. 


1.  SCARCELY  SCRATCHED  BY  KNIFE. 

Steel  gray  color,  micaceous  structure  ; 
streak,  dull  red. 

2.  EASILY   SCRATCHED   WITH    KNIFE. 

Dark  lead  gray  color  ;  blue  or  green 
tarnish  ;  streak,  black. 

Lead  gray  color  ;  cubic  cleavage. 

Bluish  light  gray  ;  often  dark 
tarnish  ;  good  cleavage  in  places. 

Light  gray,  soft,  compact,  granular. 


Specular  Orb, 
or  h^.matite  (217> 

Chaloocite,  or 
Copper  Glance  (190> 

Galena  (198) 

Stibnite  {176> 
Fahl  Ores  (193> 


d.  WHITE  COLOR. 


1.  SCARCELY   SCRATCHED   BY   KNIFE. 

Silver  white  or  pale  gray  ;  streak,  grayish 
black  ;  closed  tube  metallic  mirror, 
then  black,  red  and  yellow  sublimate. 

White  to  pale  yellow  ;  exposed  surface  rusted. 

2.  easily  scratched. 

Malleable,  often  black  tarnish  and  wire-like  form. 

Silver  white  ;  brilliant  lustre  ;  very 
soft  ;  very  heavy. 


Arsenopyrite  (215) 
OR  Mispickel. 

Marcasite  (215) 


Silver  (183) 
Sylvanite  (181) 


e.  BLACK  COLOR. 


1.  scarcely  scrarched  by  knife. 
Streak,  black  ;  magnetic. 
Streak,  brown  or  blackish  brown  ; 
very  slightly  magnetic. 


Magnetite  (219  i 

TiTANIFEROUS   IrON   (222 i 

or  Ilmenite. 


Streak,  brown  or  greenish  ;  very 
slightly  magnetic. 
2.  easily  scratched  by  knife. 

Mostly  in  ecales  ;  mark  on  paper  ;  greasy  feel. 
Black  or  dark  lead  gray ;  malleable. 


Chrome  Iron  (221) 

Gr .-OPHITE  (168; 
Argentite  (184^ 


IL  The  Lustre  of  the  Mineral  is  Sub-Metallic. 


1.  SCARCELY   scratched   BY   KNIFE. 

Streak,  brown  ;  color,  brown  or  reddish. 

2.  SOllATOHED   by    KNIFE. 

Good  cleavage  ;  streak,  brown  ;  color, 
brown  or  black. 

Very  Foft  and  very  heavy  ;  color,    cochineal 
red  and  sometimes  dark  ;  streak,  scarlet. 


Cassitebite, 
OR  Tinstone  (207) 

Sphalerite,  or 
Zinc-blende  (233) 

Cinnabar  (187^ 


III.  The  Mineral  has  a  Non  Metallic  Lustre. 


^.-STREAK,  DISTINCTLY  COLORED. 

1.  Streak,  brown  or  yellowish  ; 

not  scratched  by  knife. 

Scratched  by  knife  ;  good  cleavajje. 

2.  Streak,  yellow  or  brownish  yellow  ; 

botryoidal  surface  ;  or  earthy  ? 

3.  Streak,  red. 

4.  Streak,  pale  green  ;  color,  green. 

5.  Streak,  pale  blue  ;  color  blue. 


Cassitkritb  (207; 

Sphalerite  (233) 

LiMONiTK  or 

Boo  Iron  (222 i 

h.1cmatitk  (217) 

Malaohitk  (195 

A/.IRITK  (19''») 
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B.  STKEAK,  WHITE  OR  FAINTLY  COLORED. 

a.    NOT  SCRATCHED    BY    KNIKK. 

1.  Cleavage,  none,  or  indistinct. 

Vitreous,  colorless,  to  amethystine  and  black 

Vitreous  or  stony  compact. 

Vitreous  ;  black,  dark  brown  or  green  ;  in 

triangular  prisms  often  striated  and  broken. 

Dark  red  or  brown  ;  generally 

in  isolated  rounded  crystals. 

2.  The  mineral  has  a  distinct  cleavage. 

Vitreous  or  pearly  ;  white,  gray,  red, 
green,  etc.  ;  very  perfect  cleavage. 


l^UABTZ  (273) 
Chalcrdony  (278) 

TOURMAI.INK  (317) 

Garnbt  (809) 
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Vitreous ;  black,  brown,  green,  greenish 
white  or  colorless  ;  crystalline  or  fibrous. 
Six-sided  prisms. 
Eight-sided  prisms. 

SCRATCHED    HY    KNIFE. 

(  1.  White  gray,  etc.,  soft  ;  remarkable 
rhombohedral  cleavage  ;  efiFervescea 
in  cold  acid. 

2.  Same,  but  effervescss  only  in  hot  acid. 

3.  Mostly  with  good  cleavage  ; 

very  heavy  ;  light  colors. 

4.  Same,  but  not  quite  so  heavy  ; 

often  fibrous  structure. 

5.  Harder  ;  violet  blue,  green,  grayish. 

6.  Hard  ;  often  m  six-sided  prisms  ; 

green,  reddish  brown,  etc. 
1    V.>ry  soft  ;  scratched  by  nail  ;  white  or 

grayish  ;  often  satiny  huutre. 
2.  Sectile  ;  soapy  feel  ;  green,  brown,  white  or  mottled. 


Fklhi'ab  (2841 
Orthoclase  and  plagioclaac 


HORNBUtNUB  (297) 
Pyro.xknb  (292) 


Calcitk  \2Vl) 
Dolomite    260i 
Heavy  Spar, 
OH  Barite    (262) 

Celkbtit  b    20) 
Fluorspar  (246) 

Apatitb  (264) 


3.  Like  talc  ;  or  fibrous. 


green  ;  earthy  or  scaly. 


I 


4.  Dark  o^    ' 

In'  1       ,, (.leaves  or  scales  ;  cleaving  into  thin  plates. 
White  or  brownish. 
Brown  or  black. 


Gypscm  (266 1 

Talc  (326) 
OR  Soatstone. 

Serpentine  (310) 
Chlorite  (310) 


Muscovite  (304) 

BlOTITB  (308) 


A  suitable    text-book  for 


beginners 


in     mineralogy    is   E.    S.   Dana's  ^, 

°^  SouroM  of 

Minerals,  and  How  to  Study  Them."  (John  Wiley  and  Sons.  New  York,  price  information. 
1.50.)     In  examining  specimens  referred  to  in  this  catalogue,  it  is  advised 
hat  this  book  be  used  in  reading  up  their  descriptiona. 

The  descriptions  contained  in  the  catalogue  are  necessarily  brief  and 
acomplete. 

A  large  amount  of  information  on  Ontario  minerals  may  be  obtained  from 
be  annual  reports  of  the  Bureau  of  Mines,  Toronto,  and  from  the  publications 
f  the  Geological  Survey.  Ottawa.  Lists  of  these  reports  and  publications  can 
e  obtained  by  application  to  the  Director  of  the  Bureau  of  Minen.  or  to  the 
)irector  of  the  Geological  Survey.  The  issues  of  the  Canadian  Mining  Re- 
iew,  Ottawa,  and  other  mining  papers,  should  also  be  consulted.  Valuable 
nnual  publications  are  the  Canadian  Mining  Manual  (Mr.  B.  T.  A.  Bell, 
Ottawa)  and  the  Mineral  Industry,  its  Statistics.  Technology  and  Trade. 
Scientific  Publishing  Co.  New  York.) 
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PART   ir.     OATALOGUE  OF  MINERALS   IN   THE   COLLECTION. 

By  Prof.  W.  L.  Goodwiu. 

The  specimens  are  grouped  according  to  their  valuable  constituent,  as 
Ores  of  Gold,  Ores  of  Iron,  etc.,  and  the  number  in  the  title  corresponds  with 
the  number  of  the  specimen  in  the  collection. 

GOLD. 

1-2.  Gold,  native  in  quartz,  etc. 
h-es  of  Gold.  Gold  is  often  found  in  veins  of  quartz  intersecting  crystalline  rocks,  but  the 
gold  may  extend  more  or  less  into  the  wall-rock,  i.e  ,  the  rock  through  which 
quartz  cuts.  This  wall  rock  frequently  belongs  to  the  class  called  schists  ; 
less  commonly  it  consistsof  diorite,  granite,  porphyry  or  other  lock.  The  gold 
is  sometimes  visible,  but  often  invisible,  even  with  aid  of  a  magnifying  glass. 
When  not  visible  in  the  rock,  it  can  often  be  seen  among  the  heavy  sand 
left  by  powdering  the  rock  and  washing  away  the  lighter  material  (panning). 
When  visible,  the  gold  can  be  distinguished  from  other  yellow  minerals  by 
the  ease  with  whi .(  can  be  cat  or  pressed  out  with  the  point  of  a  knife, 
while  pyrites  and  golden  mica  can  be  ground  to  a  powder  by  rubbing  with 
the  knife.  Unlike  other  materials,  a  speck  of  gold  has  the  same  appearance 
no  matter  from  what  direction  it  is  viewed.  The  minerals  most  commonly 
found  in  gold  quartz  are  iron  pyrites,  copper  pyrites,  galena,  arsenopyrite, 
zinc-blende  and  pyrrhotite.  These  minerals  form  the  "  concentrates " 
when  the  ore  is  milled.  The  gold  is  often  found  in  these  minerals,  or  in  the 
cavities  or  loose  material  formed  by  the  rusting  of  pyrites.  Pure  gold,  1000 
fine,  is  worth  $20.67  an  ounce  Trov.  Silver  gives  it  a  greenish  or  whitish 
color.  Native  gold  may  contain  silver  in  any  proportion.  Copper  imparts 
a  reddish  or  brownish  tint.  Sand,  gravel  and  other  loose  materials  formed 
by  the  wearing  down  of  rocks  containing  gold,  are  likely  to  be  auriferous 
(gold-bearing.)  Gold  found  in  these  situations  is  called  alluvial  gold,  or 
placer  gold.  Gold-bearing  quartz  or  other  veins  can  usually  be  found  at  no 
great  distance  from  the  placer  mines.  The  auriferous  sands  commonly 
contain  magnetite,  small  garnets,  zircons,  topaz,  corundum,  platinum  and 
other  heavy  minerals. 

3.  Gold,  native  in  Mispickel. 
Gold  is  found  in  pyrite,  mispickel  or  arsenopyrite,  galena,  zinc-blende,  or 
related  minerals,  sometimes  visible,  as  in  this  specimen,  but  oftener  in- 
visible. From  such  ores  the  gold  often  cannot  be  extracted  by  ama)gama- 
mation.  Some  chemical  process  such  as  chlorination  or  cyanidation  must 
be  used. 

4.  Iron  Pyrites,  or  Fool's  Gold. 
Can  be  distinguished  from  gold  by  its  hardness,  brittleness  and  color. 


Platinum. 


r  L  A  T  I  N  u  M  . 

OreKof  •').  Platinum,  native. 

Found  in  alluvials,  often  along  with  gold  ;  rarely  in  Holid  rock.  It  usually 
contains  as  an  alloy  iron,  copper  and  other  metals.  The  percentage  of 
platinum  ranges  from  50  to  35      It  is  sometimes  magnetic,  owing  to  the 


I 
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presence  of  iron.  The  pure  metal  is  heavier  than  gold,  but  as  it  occurs  in 
nature  it  is  somewhat  lighter.  It  is  like  silver  in  color,  but  is  consider- 
ably harder.  It  is  found  in  small  grains  and  nuggets.  In  Canada  it  has 
been  found  in  Beauce  county,  Qunbec,  and  in  several  parts  of  British 
Columbia.  Pure  platinum  is  at  present  worth  from  813  to  .S14.r)0  an 
ounce.     Its  market  value  varies  a  good  deal. 

6.  Sperrylite,  or  Platinum  Arsenide — PtAso. 

Found  in  small  amount  in  the  loose,  decomposed  material  called  gossan  at 
the  Vermilion  mine,  west  of  Sudbury,  Ont.  The  mineral  as  obtained  by 
washing  the  gossan  consists  of  small  shining  crystals,  tin-white  in  color,  but 
brittle  It  contains  56^,  per  cent,  of  platinum.  This  is  the  only  known 
occurrence  of  platinum  in  combination  with  another  element.  The  speci- 
men in  the  collection  is  in  some  cases  concentrates  from  the  gossan  in 
which  the  sperrylite  is  found.  The  sperrylite  can  be  seen  as  bright 
metallic  spangles,  especially  near  the  bottom  of  the  tube. 

S  I  L  \'  K  R  . 

7-8.  Silver,  native. 

F'ound  in  various  rocks  and  minerals  as  nuggets,  threads,  thin  sheets  and  Ores  of  Silver, 
branching  masses  ;  sometimes  in  very  small  particles  in  galena,  copper 
pyrites  and  other  ores,  the  value  of  which  is  thus  increased.  In  the 
Thunder  Bay  district  native  silver  and  other  ores  are  found  in  veins  of 
white  quartz  and  calcite.  Native  silver  is  often  black  or  brownish  in  color, 
as  it  tarnishes  readily  in  the  air.  It  can  often  be  recognized  by  catching  the 
firger  like  ends  of  wire  when  the  specimens  are  rubbed.  It  has  been  found 
at  Silver  Islet,  Port  Arthur,  and  in  the  Thunder  Bay  district  in  the  Beaver 
mine,  the  Silver  Mountain  mine,  the  Badger  mine,  etc  ,  where  it  is  asso- 
ciated with  /inc-blende,  galena  and  argentite.  On  Calumet  island  near 
Bryson,  Quebec,  leaf  silver  is  found  in  small  quantities.  Native  silver  usually 
contains  gold,  and  sometimes  copper  or  iron.  The  pure  metal  is  worth  at 
present  65  cents  an  ounce  Troy. 

9.  Argentite,  or  Silver  Sulphide — Ag.^S. 

When  pure  contains  87  per  cent,  silver.  It  is  blackish  lead-gr^^y,  soft  and 
heavy.  It  melts  easily,  even  in  a  candle  tlame.  When  scattered  through 
a  dark  rock  it  might  bo  easily  overlooked.  It  is  one  of  the  most  abundant 
ores  of  silver,  and  is  found  along  with  native  silver  at  the  Beaver  mine  and 
other  mines  in  the  Thunder  Bav  district.  It  is  found  abundantly  in  tho 
famous  Conistock  lode,  Nevada.  This  ore,  like  other  silver  ores,  is  found 
in  the  greatest  variety  of  rocks.     It  is  often  accompanied  by  native  gold. 

10.  Pyrargyrite,  or  Ruby  Silver  ore — Ag^SbS^. 

When  pure  contains  about  60  per  cent,  of  silver.  In  large  pieces  it  is 
sometimes  grayish- black  in  appearance,  but  when  thin  enough  to  let  light 
shine  through,  it  is  seen  to  have  the  usual  deep  red  color.  It  is  also  red 
when  finely  powdered,  as  seen  by  rubbing  a  little  of  it  on  a  white  plate.  It 
is  brittle  and  heavy.     It  is  generally  found  along  with  other  silver  ores, 
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and  with  galena  and  arsenic.  Proustite,  or  light  ruby  silver  ore, 
Ag„AsS.,,  when  pure  contains  65^  per  cent,  of  silver.  It  is  like  pyrar- 
gyrite,  but  light  in  color. 

11.  Tetrahedrite,  or  Fahl  ore — 4Cu2S.Sb2S3. 

Varies  greatly  in  composition.  Sometimes  contains  no  silver  ;  sDmetimes  as 
much  as^  31  per  cent.  When  it  contains  no  silver  it  may  be  of  value  on 
account  of  its  antimony,  copper,  or  perhaps  mercury.  In  color  it  varies 
from  gray  to  black.  It  is  often  an  inconspicuous  mineral  and  easily  passed 
over.  It  has  been  found  at  Capelton,  Quebec,  and  in  the  township  of 
Barrie,  Frontenac  county,  specimens  from  the  latter  locality  assaying  as 
high  as  from  200  to  400  ounces  of  silver  to  the  ton. 

12.  Meneghinite— ^PbSSbaSs. 

Closely  related  to  tetrahedrite.     Found  in  the  township  of  Barrie. 

13.  Bournonite— PbCuSbSa. 

May  contain  as  high  as  15  per  cent,  of  copper  and  a  paying  quantity  of 
silver.  It  is  a  bright  metallic  mineral  ;  color,  steel  gray  to  black.  It  has 
been  found  in  eastern  Ontario. 

14.  Cerargyrite,  or  Horn  Silver — AgCl. 

When  pure  contains  75.3  per  cent,  of  silver.  Grayish,  greenish,  or  color- 
less, but  turns  violet,  brown,  or  nearly  black  when  exposed  to  light.  It  is 
very  soft  and  cuts  easily.  Usually  found  in  veins  of  clay-slate  ;  but  also 
with  brown  iron  ochre,  and  with  copper  ores.     It  has  been  found  in  calcite. 

LEAD. 

Ores  of  Lead.  The  principal  ore  worked  for  lead  alone  is  galena  ;  but  as  the  pure  metal 

ready  for  manufacture  is  worth  only  about  $60  a  ton,  the  reduction  of  its  ores 
will  pay  only  under  favorable  circumstances.  Lead  ores  are  quite  commonly 
reduced  for  the  silver  which  they  carry,  the  lead  being  produced  as  a  by- 
product. 

15-17.  Galena,  or  Lead  Glance — PbS. 

Contains,  when  pure,  86J  per  cent,  of  lead.  Always  contains  more  or  less 
silver,  from  a  fraction  of  an  ounce  a  ton  upwards.  It  is  a  bright  lead- 
colored  mineral,  brittle,  and  very  heavy.  It  usually  breaks  readily  into 
cubical  fragments.  It  is  commonly  found  in  limestones  and  is  often  accom- 
panied by  ores  of  zinc  and  copper.  It  is  found  in  many  parts  of  the  Pro- 
vince ;  but  not  in  sufficient  quantities  to  work  for  lead  alone. 

18.  Cerussite— PbCOa. 

White,  gray,  grayish  black,  yellow  brown,  occasionally  tinged  blue  or 
green.  Like  other  lead  ores  it  is  heavy.  It  is  mostly  accompanied  by 
galena.  It  may  yield  75  per  cent,  of  lead.  When  mined  along  with 
galena  it  has  sometimes  been  thrown  aside  as  gangue  rock  of  no  value,  a 
mistake  due  to  its  resemblance  to  worthless  light  colored  minerals. 
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19.  Angles! te,  or  Lead  Vitriol— PbSO^. 

A  heavy  white,  gray  or  green  mineral,  of  glassy  lustre.  It  contains  about 
68  per  cent,  of  lead.  It  is  usually  found  with  galena,  and  is  so  far  an 
unimportant  ore. 

A  N  T  I  SI  O  N  Y  . 

The  principal  ore  of  antimony  is  stibnite,  but  other  antimony  minerals  Qresof 
would  be  valuable  if  found  in  sufficient  quantities.      Antimony  ores   when  Antimony. 
mined  average  in  price  about  $35  a  ton.     Antimony  is  worth  seven  cents  a 
pound.     It    is  used  in    making  tartar    emetic,    antifriction    alloys,   pewter, 
type  metal,  etc. 

20.  Stibnite,  or  Antimony  Glance — SbaS,. 

A  lead-gray  or  steel-gray  mineral,  of  a  bright  metallic  lustre.  It  is  some- 
times in  radiating  masses  of  crystals,  sometimes  finely  granular.  It  splits 
and  breaks  easily.  It  fuses  easily  even  in  a  candle  Hame.  It  is  found 
with  quartz  or  calcite  in  beds  or  veins  in  granite  and  gneies.  Gold,  zinc- 
blende,  galena,  cinnabar  and  barite  are  sometimes  found  with  it.  Some- 
times also  it  contains  silver.  If  the  ore  carries  less  than  30  per  cent,  of 
antimony  it  does  not  usually  pay  to  mine  it  for  this  metal  alone.  This 
mineral  has  been  found  at  several  places  in  New  Brunswick,  in  Hants 
county,  N.  S.,  in  British  Columbia,  and  in  small  quantities  in  Ontario. 

21.  Jamesonite,  or  Feather  Ore — PbjSbaSg. 

Sometimes  rich  in  silver.  Takes  its  name  of  feather-ore  from  the  feather- 
like mastes  of  crystals  in  which  it  is  sometimes  found.  It  is  a  dark,  lead- 
gray  or  steel  gray  mineral  of  metallic  lustre  It  is  somewhat  heivy  and 
brittle,  although  soft.  It  has  been  found  in  Barrie  townsliip,  Frontenac 
county,  where  it  is  associated  with  minerals  rich  in  silver. 

BISMUTH. 

The   principal  ore  of  this  rare  metal  is  native  bismuth  (No.   22);  but  Oreaof 
bismuth  ochre,  bismite  and  bismuthinite  (No.   23)  may  also  be    considered  Bismuth, 
ores.       Bismuth    is  used  for  making  fusible  alloys,    and  for  manufacturing 
medicines.     It  sells  at  from  $1.30  to  $1.80  a  pound. 

22.  Bismuth,  native — Bi. 

A  silvery-white  metal  with  a  reddish  purple  tint.  It  is  heavy  and  some- 
what soft  and  brittle.  It  has  been  found  so  far  only  in  small  quantities  in 
veins  in  gneiss  and  other  crystalline  rocks.  Bismite,  or  Bismuth  ochre 
Bi203 ,  is  an  earthy  mineral,  color  greenish  yellow  to  grayish  white  It 
is  sometimes  found  along  with  native  gold.  When  pure  it  contains  89.6 
per  cent,  of  bismuth. 

23.  Bismuthinite,  or  Bismuth  Glance — BioSs. 

Lead  gray  to  tin  white  ;  metallic  lustre,  sometimes  with  yellowish  or  iride- 
scent tarnibh.  It  in  usually  found  in  tihrous  or  foliated  (like  leaves  of  a 
book)  masses  cf  crystals.  It  is  extremely  soft  and  breaks  with  even  sur- 
faces It  resembles  galena,  but  is  much  softer.  When  pure  contains  81.2 
14  B.M. 


Ores  of  Zinc. 
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per  cent,  bismuth.     Found  in  Madoc,  Hastings  county,  in  Barrie,   Fron- 
tenac  county,  and  in  the  Mikado  mine,  west  side  of  Lake  of  the  Woods. 

ZINC. 

The  principal  c  res  of  zinc  are  sphalerite  or  zinc-blende,  smithsonite  and 
calamine.  Their  average  value  at  the  mine  is  $20  a  ton.  The  metal  is 
quoted  at  3  j  cents  a  pound.     Zinc  ores  sometimes  carry  silver  and  gold. 

24-26.  Sphalerite,  or  Zinc-blende — ZnS. 

Sometimes  called  black-jack  (No.  25)  when  very  dark.  It  varies  in  color 
fiom  pure  white  (rare)  to  black,  but  is  usually  of  a  yellow  or  brown  color, 
with  a  resinous  lustre.  Ontario  specimens  are  commonly  black,  or  nearly 
so.  It  sometimes  closely  resembles  galena.  It  rubs  up  to  a  white,  yellow, 
or  brownish  powder,  while  galena  produces  a  black  or  dark-gray 
powder.  Sphalerite,  which  resembles  galena,  can  be  distinguished  from 
it  by  the  fact  that  when  viewed  in  certain  directions  it  loses  its 
metallic  lustre.  It  may  contain  silver,  gold,  cadmium  or  mercury.  It  is 
often  mixed  with  galena.  Occurs  in  both  crystalline  and  in  sedimentary 
rocks.  It  has  been  found  in  the  Thunder  Bay  district,  on  Oalumet  island, 
in  Beauce  county  Q.,  in  Pictou  county,  N.  S.,  and  near  Vancouver,  B.  C. 
It  is  a  very  common  vein  mineral. 

26.  Smithsonite,  or  Zinc  Spar — ZnCOg. 

A  brittle  mineral,  varying  in  color  from  white  to  brown.  It  may  even  be 
bluish  or  greenish.  When  pure,  it  is  white.  It  may  be  clear  and  trans- 
pbrent,  dull  and  granular,  or  soft  and  earthy.  It  is  often  found  along  with 
zinc- blende  and  galena.  It  usually  occurs  in  calcareous  rocks,  associated 
with  calamine  or  limonite.  It  may  be  colored  bright  yellow  by  green- 
ockite,  OdS.     It  often  contains  cadmium,  which  increases  its  value. 

27.  Calamine,  or  Zinc  Silicate — Zn2Si04.H30. 

White,  bluish  or  greenish,  sometimes  yellowish  or  brownish.  It  grinds  to 
a  white  powder.  It  is  generally  somewhat  transparent.  Usually  found 
with  smithsonite,  zinc-blende  and  galena,  in  beds  or  veins  in  calcareous 
rocks.  It  is  sometimes  found  mixed  with  clay.  It  has  been  found  at 
Ainsworth,  West  Kootenay,  B.  C. 

28.  Willemite. 

Also  a  silicate  of  zinc,  greenish  yellow  in  color.  In  the  specimen  in  the 
collection  it  is  mixed  with  franklinite. 

29.  Zincite,  or  Red  Zinc  ore — ZnO. 

Orange  yellow  and  deep  red.  When  pure,  contains  80.3  per  cent,  of  zino. 
Purs  zinc  oxide  is  white.  The  red  color  of  this  ore  is  due  to  an  oxide  of 
manganese  or  iron. 

TIN. 

30-31.   CaBsiterite,  or  Tin  Stone— SnO,. 

A  heavy  mineral  varying  in  color  from  white  to  black,  but  usually  brown 
or  black.  When  it  occurs  in  rock  it  is  called  tin-atone  (No.  30) ;  when  in  the 
form  of  sand  or  gravel,  stream-tin  (No.  31).     Wood-tin  is  the  same  ore  in 
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rounded  masaep,  looking  somewhat  like  dry  wood  in  structnre.  It  ia  so 
hard  that  it  cannot  be  scratched  with  a  knife,  and  is  very  heavy.  Its 
lastre  is  never  metallic,  but  is  usually  somewhat  resinoun.  It  is  found  in 
coarse  granite  (pegmatite).  This  granite  contains  white  mica,  with  quartz  and 
sometimes  felspar.  Tinstone  is  associated  with  a  great  variety  of  minerals, 
including  wolframite  (No.  81),  scheelite  (No.  80),  toj)az  (No.  180),  tourma- 
line (No.  176),  molybdenite  (No.  83),  bismuth  (No.  22),  apatite  (No.  Ill), 
arsenopyrite  (No.  107),  etc.  This  is  an  ore  which  the  prospector  might 
very  easily  pass  over  unnoticed.  As  tin  is  worth  about  $250  a  ton,  a  small 
percentage  of  the  mineral  makes  a  paying  ore.  It  h*s  been  found  in  small 
quantities  near  Sudbury,  and  may  be  looked  for  in  some  of  the  numerous 
pegmatite  dikes  which  cut  the  Archiean  rocks  of  Ontario. 

32.  Stannite,  or  Tin  Pyrites — SiiSg. 

Containing  iron  and  copper.  Steel-gray  to  iron-black.  It  sometimes  looks 
like  bronze  or  bell-metal.  It  has  been  found  in  veins  in  granite,  generally 
accompenied  by  sphalerite  and  galena. 

MERCURY. 

The  principal   ore  of  mercury  is  cinnabar  (No.   33),  but  it  is  also   found  o^p^  of 

native  in  fine  droplets  scattered  through  rock.      It  is  also  sometimes  a  con-  ^^T^"'"^ 

*^        .  (<iuick8ilver), 

stitntnt  of  tetrahtdrite  (No.  11),  from  which  it  is  extracted  along  with 
other  valuable  constituentp.  Mercury  is  quoted  at  40  cents  a  pound,  or  $38  a 
flask  of  100  lb. 

33-34.  Cinnabar,  or  Sulphide  of  Mercury — HgS. 

Contains  86.2  per  cent,  of  mercury.  Red,  brownish  red,  or  grayish  red. 
Usually  mixed  with  clay,  iron  oxide  or  bitumen.  It  resembles  somewhat 
red  biematite  in  appearance,  but  is  heavier.  It  sometimes  occurs  in  ba?- 
matite,  when  it  would  easily  be  overlooked.  Found  usually  in  veins  in 
slate  and  shale  ;  sometimes  in  granite  and  porphyry.  B.-irite,  chalcoj)yrite, 
stibnite,  realgar,  gold,  etc.,  are  found  with  it.  The  gangue  minerals 
are  quartz  (or  opal),  calcite,  etc.  In  British  Columbia  it  is  found  at  the 
Eben<  zer  mine,  Kicking  Horee  Pass,  ditaeminatt  d  through  crystalline  lime- 
stone. 

c  o  !•  F  K  R  . 

The  copper  ores  include  a  great  variety  of   minerals.      Besides  Nos.  35-44,  Ores  of 
several  minerals  which,  like  bournonite,  may  be  worked  for  other  valuable  ^^P^^' 
constituentp,  yield  copper  as  a   by-product.     The  market  price  of   c«)pper 
at  present  is  11^  cents  a  pound. 

35-36.  Copper,  native — Cu. 

Usually  very  pure.  The  native  copper  of  the  Lake  Superior  copper  mines 
is  nearly  as  pure  as  that  re6ned  by  electrolysip.  It  sometimes  contains 
silver,  bismuth,  mercury  and  other  metals.  It  is  found  commonly  in 
association  with  trap  rocks  in  the  lake  Superior  district.  Found  also  in 
small  quantities  in  eastern  Ontario. 


212 


37.  Chalcopyrite,  or  Copper  Pyrites — CuFeSa. 

When  pure  contains  34J  per  cent,  of  copper.  Brasa-yellow  in  color, 
sometimes  tarnished  with  various  shades.  It  grinds  up  to  a  greenish-black 
powder.  It  resembles  pyrite  in  appearance,  but  is  readily  distinguished  by 
its  deeper  yellow  color  and  its  softness,  being  easily  scratched  with  a  knife, 
while  pyrite  is  untouched.  On  decomposing  it  stains  the  surrounding  rock 
green  or  blue.  It  sometimes  carries  gold  and  silver.  It  is  often  accom- 
panied by  pyrite  and  pyrrhotite.  Is  found  in  many  places  in  Ontario  and 
Quebec,  e.g.,  Sudbury,  Bruce  Mines,  Pointe  aux-mines,  near  Sherbrooke,  etc. 

38.  Bornite,  or  Purple  Copper  ore — CugFeS  . 

Also  called  variegated  copper  ore,  horseflesh  ore  and  peacock  ore.  The 
pure  mineral  contains  55.5  per  cent,  of  copper,  but  the  composition  varies. 
As  high  as  70  per  cent,  of  copper  has  been  found  in  some  varieties.  A 
brittle  mineral  between  coppery  red  and  brown  in  color  on  a  fresh  sur- 
face ;  but  it  soon  tarnishes  and  then  shows  a  rich  variety  of  colors.  It 
grinds  to  a  pale  grayish  black  powder.  It  is  one  of  the  most  valuable  ores 
of  copper,  and  is  commonly  found  with  other  copper  ores.  It  is  found  at 
Bruce  Mines,  lake  Huron,  at  Parry  Sound  and  elsewhere. 

39.  Chalcocite,  or  Copper  Glance — CU2S. 

Also  called  gray  copper  ore.  When  pure  contains  79.8  per  cent,  copper. 
It  sometimes  contains  silver.  Blackish  lead-gray,  often  tarnished  blue  or 
green.  It  can  be  cut  readily  with  a  knife.  It  is  found  along  with  bornite 
and  other  copper  ores  at  most  of  the  localties  already  mentioned.  It  is  one 
of  the  richest  ores  of  copper,  but  on  account  of  its  dull  color  is  not  so 
conspicuous  as  those  already  described. 

40-41.  Cuprite,  or  Red  Copper  ore — CujO. 

When  pure  contains  88.8  per  cent,  copper.  A  crystalline,  granular  or  earthy 
mineral,  color  varying  from  cochineal-red  to  nearly  black.  It  is  found  in 
shale,  trap  and  sandstone,  with  other  copper  ores.  In  Michigan  and  Nova 
Scotia  it  is  found  with  native  copper.  Chalcotrichite,  or  plush  copper  ore, 
is  a  variety  of  cuprite,  massed  in  hair-like  crystals. 

42.  Malachite,  or  Green  Carbonate  of  Copper — CuC03.Cu(OH)2. 
Contains  57J  per  cent,  of  copper.  A  mineral  of  a  bright  green  color. 
Earthy,  glossy,  or  eilky  in  appearance.  When  hard  and  banded  in  different 
shades  it  is  highly  ornamental  if  polished.  It  often  forms  as  a  coating  on 
other  copper  ores,  when  they  are  exposed  to  the  atmosphere.  The  green 
color  then  calls  attention  to  the  presence  of  copper.  This  ore  is  the  same 
in  composition  as  copper  rust.  It  is  usually  found  with  the  sulphide  and 
other  ores  of  copper. 

43.  Azurite,  or  Blue  Carbonate  of  Copper — 2CuC03Cu(OH)3. 

Olosely  related  to  malachite,  but  contains  a  little  less  coppor,  viz  ,  55  3  per 
cent.  It  is  usually  a  fine  azire  blue  in  color,  and  is  commonly  mixed  with 
malachite.  The  fiaeat  spocimona  come  from  the  Copper  Qaeen  mine, 
Bisbee,  Arizona. 
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44.  ChrysocoUa. 

Contains  from  19  to  30  per  cont.  of  copper.  When  pure,  which  it  rarely 
is,  it  has  the  composition  CaSiO.j  IH^O.  In  color  it  varioB  from  green 
to  blue,  and  when  very  impure  it  is  even  brown  of  black.  It  accompanies 
other  copper  ores,  being  found  especially  at  or  near  the  surface.  Its  pres- 
ence may  thus  call  attention  to  the  presence  of  copper  ores,  the  green  color 
being  conspicuous  like  that  of  malachite. 

NICKEL. 

Nickel  being  worth  at  present  from   30  to  40  cents  a  pound,  't  pays  to  Ores  of 
extract  small  percentages   from   ores.     Two   or   three   per   cent,  can   be   ex-  ^•^'*®*' 
tracted   with   profit.     The   cost  of  extraction   depends  largely  on  the  compo- 
sition of  the  ore.     Nickel  compounds  are  widely  diffused   in  Ontario,  and  as 
the  demand   for  nickel  increases   it  will  be   well   to  explore  for  deposits   of 
its  ores.     Nickel  sells  at  present  (1897)  at  35  cents  a  pound. 

45.  Pyrrhotite,  or  Magnetic  Pyrites. 

This  is  the  mineral  mostly  worked  for  nickel  in  Ontario.  Many  deposits 
of  pyrrhotite  contain  no  nickel.  They  have  the  composition  Fe^Sg.  At 
Sudbury  from  two  per  cent,  upwards  of  the  iron  is  replaced  by  nickel. 
Pyrrhotite  may  also  contain  a  little  copper  and  cobalt.  Oolor,  between 
bronze-yellow  and  copper-red,  but  tarnishes  quickly  to  a  liver  color.  It 
grinds  to  a  grayish  black  powder.  It  is  attracted  by  the  magnet.  At 
Sudbury  the  pyrrhotite  is  associated  with  copper  pyrites,  and  with  pent- 
landite  and  other  nickel  ores.  The  country  rock  is  greenstone  (altered 
norite  and  gabbro).  Pyrrhotite  has  been  found  in  many  other  places  in 
Ontario. 

46.  Pentlandite— [FeNi]S. 

Resembles  pyrrhotite,  but  has  a  smooth  cleavage,  and  a  higher  color.  It 
is  found  in  the  Sudbury  nickel  ores  mixed  with  pyrrhotite.  It  sometimes 
contains  30  per  cent,  of  nickel. 

47.  Millerite,  or  Sulphide  of  Nickel — NiS. 

A  rather  rare  mineral,  usually  occurring  in  hair-like  crystals,  sometimes 
massed  or  woven,  sometimes  closely  packed  into  rounded  masses  coating 
other  materials.  In  color  it  varies  from  brass-yellow  to  broDze-yellow. 
It  has  so  far  not  been  found  in  large  enough  quantities  to  be  of  importance 
as  a  nickel  ore.     It  has  been  found  in  calcite  in  Orford  township,  Quebec. 

48.  Gersdorffite,  or  Nickel  Glance — NiS  As. 

Contains  35.4  per  cent,  of  nickel.  It  sometimes  carries  bismuth,  copper 
and  antimony  ;  also  iron  and  cobalt.  It  is  metallic-looking,  and  of  a  silver- 
white  to  steel-gray  color.  It  accompanies  other  nickel  ores  as  well  eis 
copper  pyrites.      It  has  been  found  in  Denison  township,  and  at  Sudbury. 

49.  Niccolite,  or  Copper  Nickel. 

Composed  of  nickel  and  arsenic,  NiAs.  A  hard,  pale,  copper-red  mineral, 
usually  tarnished  on  the  8urface|to  gray  or  black.  It  often  accompanies 
silver  and  copper  ores. 
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50.  Chloanthite— NiAsj. 

Usually  contains  cobalt  andMron.  May  be  rich  in  silver,  and  sometimes 
contains  small  quantities  of  bismuth.  It  it  tin-white  in  color,  sometimea 
inclining  to  gray.  It  occurs  in  veins  with  other  ores  of  nickel,  and  with 
ores  of  cobalt,  silver  and  copper. 

51.  Garnierite. 

A  compound  of  nickel  oxide,  magnesia,  silica  and  water  It  is  a  soft,  bright 
green  mineral,  sometimes  nearly  white.  It  has  a  soapy  feel,  like  soap- 
stone.  The  percentage  of  nickel  varies  from  2  to  35  per  cent.  It  is  found 
chiefly  in  New  Caledonia,  where  it  is  mined  extensively  ;  also  in  Douglas 
county,  Oregon.  As  nickel  compounds  are  widely  disseminated  in  Ontario, 
it  is  quite  possible  that  this  valuable  ore  may  yet  be  found  here,  probably 
associated  with  steatite  (Nos.  159  and  160). 

COB  A  LT. 

Ores  of  Nickel  ores  commonly  contain  cobalt,  which  is  separated  in  the  process 

Cobalt.  q£  extracting  the  nickel.     But  smaltite  (No.  52),  cobaltite  (No.  53)  and  a  few 

others  may  be  considered  cobalt  ores.     Cobalt  is  very  like  nickel,  but  has  a 

purplish  tint.     It  is  used  in  making  ornaments  ;  and  some  of  its  compounds 

are  used  as  coloring  matters  (smalt,  etc.),  and  in  chemistry. 

52.  Smaltite — CoAsg- 

Very  like  chloanthite.  Usually  contains  nickel.  Has  been  found  in 
McKim  township,  Algoma,  and  also  in  Madoc, 

53.  Cobaltite,  or  Cobalt  Glance — CoAsS. 

May  contain  nickel  and  iron.  It  is  silvery  white,  with  a  reddish  tinge. 
When  the  proportion  of  iron  is  high  it  may  be  steel-gray  or  even  black. 

54.  Erythrite,  or  Cobalt-blouin — C  gAssOg.SHgO. 

Usually  occurs  as  a  reddish  or  purplish  coating  on  other  minerals.  Unim- 
portant except  as  a  guide  to  other  cobalt  and  nickel  minerals,  with  wliich 
it  may  be  associated.  Occurs  at  Silver  Islet,  also  in  Hastings  county 
near  Madoc. 

IKON. 

The  value  of  iron  ore  depends  (1)  on  the  percentage  of  iron,  (2)  on  its 
Ores  of  Iron,  freedom  from  sulphur,  phosphorus  and  titanium,  and  (3)  on  presence  or 
absence  of  other  metals  such  as  manganese,  nickel  and  chromium,  which  give 
superior  qualities  to  the  iron.  Ores  containing  50  per  cent  and  upwards 
of  iron  may  be  considered  rich.  The  iron  ores  of  Ontario  include  magnetite, 
haematite  and  bog  ore.  Pig  iron  sells  at  about  $10  a  ton.  The  ores  bring 
prices  (according  to  their  richness  and  purity)  averaging  about  $2  50  a  ton. 

55-66.  Magnetite,  or  Magnetic  Iron  ore — FegO^. 

Bright  heavy  iron-black  mineral,  attracted  by  the  mafi;net.  It  contains 
72.4  per  cent  of  iron  when  pure.  Sometimes,  as  at  Bedford.  Ont.,  the 
broken  surface  shows  large  smooth  crystal  surfaces  (No.  56).  In  other 
specimens  the  surface  is  granular  and  somewhat  dull.  It  is  found  in 
crystalline  rocks. 
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57.  Magnetite,  Magnetic  Sand. 

Grains  of  magnetite  usually  mixed  with  small  garnets,  and  sometimes  con- 
taining gold,  platinum,  galena  and  other  heavy  minerals. 

58.  JVIagnetite,  Lodestone. 

Same  composition  as  ordinary  magnetite,  but  attracts  iron. 

59.  llmenite,  or  Titanic  Iron  ore — FeTiOa. 

Also  called  menaccanite.  It  contains  36.8  per  cent  of  iron.  The  high  per 
cent,  of  titanium  (31.6),  as  well  as  the  low  per  cent,  of  iron,  have  so  far 
rendered  it  useless  as  an  iron  ore.  It  is  only  slightly  magnetic,  but  resembles 
magnetite  in  appearance. 

60-61.  Haematite,  or  Red  Iron  ore — FejOj. 

Contains  70  per  cent  of  iron  when  pure.  Easily  recognized  by  its  red  color. 
There  are  however  varieties  of  haematite  (Nos.  61  and  62)  which  are  black, 
or  nearly  so.  But  they  all  grind  up  to  a  reddish  })Owder.  Sometimes  it  is 
slightly  miAgnetic.     It  is  found  in  rocks  of  all  ages. 

62.  Haematite,  Specular  Iron  ore. 

Known  by  its  bright  surface.  In  large  scales,  or  sometimes  in  small  scales 
resembling  mica  (micaceous  haematite).  It  is  usually  steel  gray,  but  some- 
times distinctly  red.  The  streak  of  h?ematite,  of  whatever  variety,  is  always 
red. 

63.  Haematite,  Clay  Iron-stone  variety. 

An  impure  variety  of  hfematite,  mixed  with  hardened  sand  or  clay.  It  is 
very  hard,  and  red,  brown  or  nearly  black  in  color. 

64.  Haematite,  Red-ochreous  variety. 

Also  called  red  paint.     Usually  found  mixed  with  clay. 

65.  Limonite,  or  Brown  Iron  ore — 2Fe203.H30. 

Usual'y  in  masses  having  rounded  surfaces.  It  is  occasionally  earthy.  In 
color  it  varies  from  yellowish  brown  to  dark  brown.  It  may  contain  as 
high  as  60  per  cent,  of  iron,  but  usually  less.  The  bog  ore  variety,  men- 
tioned below,  is  the  first  stage  in  the  formation  of  the  more  solid  brown 
iron  ore. 

66.  Limonite,  Bog-ore  variety. 

Gathers  in  the  bottoms  of  lakes  and  bogs,  being  washed  out  of  the  surround- 
ing rocks  and  thus  concentrated.  At  first  soft,  it  gradually  hardens  into 
lumps.  It  is  abundant  in  some  parts  of  Ontario.  At  Radnor  Forges, 
Quebec,  it  has  long  been  used  for  making  a  superior  quality  of  charcoal 
iron. 

67.  Limonite,  Yellow-ochre  variety. 
Often  mixed  with  clay,  etc. 

68.  Siderite,  or  Spathic  Iron  ore — FeCO  . 

Also  called  carbonate  of  iron  and  iron  spar.  When  pure  it  contains  48.2  per 
cent,  of  iron.  It  is  often  found  in  masses  which  split  like  calcite,  but  other 
specimens  are  granular,  earthy  or  fibrous  masses,  with  rounded  surfacwp. 
Oolor  varies.     It  grinds  to  a  white  powder. 
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69.  Ankerite. 

Resembles  siderite,  but  contains  only  from  8  to  12  per  cent,  of  iron,  being 
largely  composed  of  calcium  carbonate  and  magnesium  carbonate,  it  is 
valuable  as  a  flux  in  blast  furnaces,  being  used  instead  of  limestone.  It  is 
usually' lighter  in  color  than  siderite,  being  often  white. 

Dwells  £Z^ 

70.  Chromite,  or  Chrome  Iron  ore — FeO.Cr  2O3. 

Contains  25  per  cent,  of  iron  and  46.7  per  cent,  of  chromium.  Color,  iron- 
black  or  brownish-black.  It  looks  somewhat  like  magnetite,  but  it  grinds 
to  a  brown  powder,  while  magnetite  gives  a  black  powder.  Only  slightly 
magnetic.  Valuable  as  an  iron  ore  to  mix  with  other  ores,  as  the  chromium 
gives  toughness  and  hardness  to  steel.  It  is  also  used  in  the  manufac- 
ture of  potassium  bichromate  ("  bichrome  ").  The  prices  paid  for  chrome 
iron  ore'average  $12  a  ton  at  the  mine. 


MANGANESE 


Ores  of 
Manganese. 


Ores  of 
Aluminium. 


Manganese  ores  are  sought  for  mixing  with  iron  ores,  for  various  chemi- 
cal manufactures,  and  for  glass-making.  Pyrolusite  (No.  71)  is  quoted  at 
$6.50  a  ton. 

71.  Pyrolusite,  or  Black  Oxide  of  Manganese — MnOj. 

A  blackish  mineral,  often  bright  and  shining,  but  sometimes  dull.  It  is 
often  in  radiating  crystals.  It  is  heavy,  soft,  breaks  easily,  and  soils  the 
fingers.  It  is  found  at  several  places  in  New  Brunswick  and  Nova 
Scotia,  and  is  mined  extensively  at  Tenny  Cape,  N.  S.  It  is  used  to  generate 
chlorine  in  the  manufacture  of  chloride  of  lime,  in  the  manufacture 
of  glass,  and  for  other  purposes.  Wad,  or  bog  manganese,  is  a  dark  mineral 
varying  from  hard  and  compact  to  soft  and  earthy.  It  has  the  same  origin 
as  limonite,  and  is  sometimes  used  to  mix  with  iron  ores. 

72.  Hausmannite — Mn304. 

A  brownish-black  mineral,  sometimes  bright,  sometimes  dull  and  granular. 
It  is  found  along  with  other  manganese  ores  in  porphyry. 

73.  Rhodochrosite,  Manganese  Spar,  or  Red  Manganese  ore — MnCOs. 
Color,  rose-red,  yellowish-gray,   fawn-colored,  dark-red,  brown.     The  rose- 
red  varieties  somewhat  resemble  pink  calcite.     May  contain  up  to  40  per 
cent,  iron  carbonate.     (See  Siderite,  No.  68).     The  specimen  in  the  collec- 
tion has  embedded  in  it  fine  cubes  of  pyrite. 

ALUMINIUM. 

The  principal  minerals  used  in  the  manufacture  of  the  metal  are  bauxite, 
cryolite  and  corundum. 

74.  Bauxite— AI2O3.2H3O. 

Usually  with  considerable  oxide  of  iron.  White,  grayish,  yellow,  brown 
or  red,  according  to  the  proportion  of  iron  oxide.  It  occurs  in  grains  or 
small  lumpp,  or  in  masses  resembling  clay.  When  pure  it  is  used  for  the 
manufacture  of  aluminium,  and  is  then  worth  about  $4  a  ton. 


217 


75.  Cryolite— Na  AlFe. 

A  mineral  which  when  moistened  looks  very  much  like  ice  or  compreasted 
snow,  although  it  is  sometimes  reddish.  Has  been  found  in  very  few 
localities.  Is  imported  from  Greenland  for  use  in  the  manufacture  of  soda 
and  aluminium.  It  occurs  in  veins  in  granite  and  gneiss.  At  Pike's  Peak, 
Colorado,  it  is  associated  with  zircon  and  columbite. 

76-77.   Corundum— Al.Pj. 

A  very  hard  somewhat  heavy  mineral,  white,  gray,  blue,  red,  yellow,  or 
brown  in  color.  In  hardness  it  comts  between  topaz  and  diamond.  It 
will  scratch  quartz  crystals.  Sapphire  and  ruby  are  pure  crystallized 
corundum.  Corundum  has  lately  been  found  in  Carlow,  Hastings  county, 
in  Methuen,  Peterbarough  county,  and  other  localities.  It  is  valuable  as 
an  abrasive  (grinding  and  polishing)  material  and  is  quoted  at  from  ^50  to 
$150  a  toD. 

78.  Emery. 

An  impure  variety  of  corundum ;  is  usually  found  mixed  with  magnetite  or 
hematite.     It  is  blackish  and  granular  and  somewhat  resembles  magnetite. 

79.  Alunite,  or  Alum-stone. 

Similar  to  alum  in  composition.  It  is  a  white,  grayish,  or  reddish  mineral, 
solid  and  rocky,  but  sometimes  soft  and  earthy.  It  is  found  in  seams  in 
rocks  of  volcanic  origin,  and  is  used  in  the  manufacture  of  alum. 

RARE     MINERALS. 

The  specimens  Nos.  80  to  86  inclusive  are  rare  minerals,  found  only  in  Various  rare 
small  quantities,  and  used  for  a  few  special  purposes.  New  applications  are 
being  found  for  them  as  their  properties  become  better  known,  and  their  dis- 
covery in  much  larger  quantity  is  quite  within  the  range  of  possibility.  This 
possibility  is  shown  by  the  recent  discovery  in  Norway  of  a  locality  producing 
the  very  rare  mineral  cl^veite  in  much  larger  quantity  than  ever  discovered 
before.  As  our  crystalline  rocks  are  very  like  those  of  Norway,  search  should 
be  made  here  for  these  minerals. 

80.  Scheelite,  or  Tungstate  of  Lime — CaWOi, 

A  heavy,  crystallized  mineral,  white,  yellowish,  brownish,  greenish,  or 
reddish  in  color.  It  is  found  in  crystalline  rocks,  in  quartz  associated 
with  tin-stone,  topaz,  fluorite,  apatite  and  wolframite.  It  has  been  found 
in  Beauce  county,  Quebec, associated  with  galena, sphalerite, py rite,  etc.  It  is 
ustd  in  the  manufacture  of  tungstic  acid,  tungsten  and  ferro-tungsten. 
Tungsten  steel  has  superior  hardness  and  durability.  Tungsten  sells  at  70 
cents  a  pound. 

81.  Wolframite— FeW04  with  MnWOi. 

Tungstate  of  iron  and  manganese.      A  heavy  grayish,  brownish,  blackish 
or  brown  red  mineral,  coarsely  granular,  or  in  layers,  or  columnar.      It  is 
often  associated  with  tin-stone,  bismuth,  scheelite,  pyrite,  galena,  etc. 
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82.  Wulfenite,  Lead  Molybdate— PbMoO^. 

Often  occurs  in  yellowish  or  red  crystals ;  also  in  granular  masses.  The 
color  is  very  variable,  but  most  commonly  yellowish  or  reddish.  It  is 
found  in  veins  with  other  ores  of  lead,  and  is  valuable  for  the  manufacture 
of  molybdic  acid,  used  in  chemical  analysis. 

83.  Molybdenite,  Molybdenum  Sulphide— MoSj. 

Resembles  graphite  very  closely  but  is  heavier,  and  rather  lighter  in  color. 
It  is  found  in  eastern  Ontario.      Used  in  manufacturing  molybdic  acid. 

84.  Uraninite,  or  Pitch-blende. 

A  rare  mineral  containing  uranium  and  other  rare  elements.  It  varies  in 
color  from  grayish  to  greenish,  brownish,  and  velvet-black.  Hardnesp, 
5.5.  In  specific  gravity  it  varies  from  6.4  to  9.7.  It  is  found  in  granitea 
and  allied  rocks,  and  also  in  mineral  veins.  Cleveite  and  broggerite  are 
allied  minerals.  Oleveite  is  quoted  at  present  at  $5  a  pound.  Pitch-blende  is 
used  in  the  preparation  of  uranium  glass  (canary  glass),  and  of  certain 
chemicals.  These  minerals  may  be  found  in  Ontario.  Uraninite  has 
already  been  found  at  the  Villeneuve  mica  mines,  Ottawa  county,  Que. 

85.  Monazite. 

This  mineral  is  valuable  on  account  of  its  containing  the  element  thorium , 
the  oxide  of  which  is  used  in  the  Welsbach  system  of  incandescent  lighting. 
It  is  brownish-red  or  yellowish-brown,  and  is  commonly  found  forming  beds 
of  sand  along  with  other  heavy  minerals.  Whether  occuring  in  sand  or  a& 
a  constituent  of  solid  rock,  it  may  be  easily  passed  over,  being  mistaken  for 
some  valueless  mineral.  Thorium  minerals  are  often  associated  with 
zircon,  and  as  this  mineral  is  found  widely  distributed  in  eastern  Ontaiio 
there  is  a  probability  of  the  thorium  compound  being  found  in  the  same 
class  of  rocks.  Monazite  has  been  found  in  gneiss  and  other  metamorphic 
rocks.  It  has  been  found  in  the  Province  of  Quebec.  Monazite  is  a  good 
example  of  a  mineral  for  which  there  was  no  industrial  use  a  few  years 
ago,  but  which  is  now  an  important  commercial  product.  It  sells  for 
over  $100  a  ton. 

86.  Columbite,  or  Tantalite. 

A  rare  mineral  containing  the  elements  niobium  and  tantalum.  It  is  iron- 
black,  grayish,  or  brown-black.     It  is  heavy  (5.3  to  7.3),  hard  and  brittle. 

CARBON, 

Forma  of  Graphite,  diamond  and   coal  are  more  or  less  pure  forms  of  the  element 

Carbon.  carbon,  diamond  being  the  purest. 

87.  Diamond. 

Identical  in  composition  with  graphite,  but  contains  usually  less  impurity. 
Colorless  diamonds  are  the  most  valuable.  The  color  may  be  almost  any 
shade  from  white  to  black.  Black  diamonds,  or  bort,  are  used  in  diamond 
drills.  It  is  found  mostly  in  gravel,  sand,  or  clay,  associated  with  quartz, 
gold,  platinum,  zircon,  and  in  itacolumite  or  flexible  sandstone.  There  is  a 
probability  of  this  mineral  being  found  in  northwestern  Ontario. 
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88  90.  Graphite,  or  Plumbago. 

This  well  known  substance  is  found  sometimes  in  layered  or  scaly  masses, 
sometimes  granular  or  earthy  in  appearance.  It  occurs  in  grnnite,  gneiss, 
mica-schist,  and  crystalline  limestone.  The  value  of  graphite  depends 
largely  on  its  purity.  It  is  used  for  lead  pencils,  stove  blacking,  as  a 
lubricator^  and  in  the  manufacture  of  furnace  pots.  The  average  price  at 
the  mine  is  $10  a  ton.     It  is  found  in  abundance  in  eastern  Ontario. 

91-92.  Anthracite,  or  Hard  Coal. 

Contains  from  80  to  95  per  cent,  of  carbon.  All  true  coals  are  found  in 
beds  in  strata  wh'ch  were  laid  down  when  the  vegetation  was  large  and 
luxuriant,  and  when  the  higher  forms  of  the  animal  kingdom  were  beginning 
to  appear.  The  combustible  material  found  near  Sudbury  appears  from  a 
chemical  analysis  recently  made  by  Mr.  Wm.  Lawson  to  havo  a  composition 
similar  to  anthracite,  but  it  heis  probably  originated  from  petroleum. 

93.  Bituminous  Coal,  or  Soft  Coal. 

« 

Difft  rs  from  anthracite  in  having  usually  a  smooth  cleavage,  in  being  more 
easily  broken,  and  in  softening  more  or  less  when  heated,  it  bums  with 
a  smoky,  luminous  flame,  while  anthracite  burns  with  a  clear  bluinh  fl  un«. 
This  diflerence  is  due  to  the  presence  in  bituminous  coal  of  hydrogen  com- 
pounds which  distil  as  combustible  gases  as  the  coal  heats  up  and  burns. 
Bituminous  coal  usually  leaves  a  higher  percentage  of  ash  than  anthracite 
does.  There  are  extensive  soft  coal  areas  in  Nova  Scotia,  particularly  in 
Oape  Breton  island. 

94).  Cannel  Coal,  or  Parrot  Coal. 

Described  as  a  variety  of  bituminous  coal.  It  is  much  ueed  for  distillation 
in  the  manufacture  of  gas  and  coal  tar. 

95    Albertite. 

Chemically  allied  to  asphalt.  It  dissolves  partly  in  oil  of  turpentine.  It 
softens  a  little  in  boiling  water.  It  is  found  as  vein  matter  in  Albert 
county.  New  Brunswick. 

96.  Antbraxolite. 

Resembles  coal  very  much,  but  is  found  only  in  small  quantities  in  veins, 
or  as  a  black  coating  on  other  minerals. 

97.  Lignite,  or  brown  coal. 

Called  brown  coal,  although  it  is  often  black,  like  true  coal.  It  represent* 
a  stage  in  the  change  of  vegetable  matter  into  true  coal  It  has  been 
found  on  the  Moose  river,  and  occurs  abundantly  in  the  Northwest  terri- 
tories.     It  has  been  extensively  mined  and  used  in  the  Souris  valley. 

98.  Peat. 

Is  a  brownish  fibrous  substance,  easily  crushed  and  broken  when  dried. 
The  peat  bogs  of  Ontario  may  become  of  the  greatest  economic  importance 
as  sources  of  fuel.  By  heating  and  compressing,  peat  can  be  converted 
into  a  hard  coaly  substance  which  makes  as  good   fuel  as  anthracite. 
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99-100.  Petroleum. 

A  liquid  varying  widely  in  color  from  colourless  to  almost  black.  Most 
commonly  greenish  brown.  It  is  so  light  that  it  always  floats  on  water. 
Sometimes  it  is  thin  and  flows  easily  ;  other  specimens  are  thick  and 
syrupy.  Bitumen  or  asphalt  is  another  stage  of  the  same  change.  Petroleum 
consists  of  a  large  number  of  compounds  of  carbon  and  hydrogen,  both 
combustible  elements.  It  is  therefore  a  first-class  fuel.  Some  of  these  com- 
pounds are  liquids ;  others  are  solids  and  gases  disoslved  m  the  liquids. 
In  refining,  part  of  the  liquid  is  distilled  off  and  purified  for  burning  oil. 
From  the  remainder,  paraffin  wax,  vaseline  and  other  products  are  made. 

101.  Asphalt. 

Erownish  blaok,  or  black  ;  has  a  bituminous  sm^ll.  Melts  in  boiling  water 
(albertite  just  softens),  and  dissolves  almost  completely  in  turpentine.  It 
is  sometimes  found  in  the  liquid  condition.  The  great  asphalt  lake  in 
Trinidad  is  filled  with  liquid  asphalt,  covered  with  a  layer  of  the  solid 
material. 

102.  Amber,  or  Succinite. 

This  is  a  fossil  resin,  occurring  in  association  with  coal  and  lignite,  but  also 
in  clay  soil,  etc.  It  is  believed  to  have  been  derived  from  the  coniferous 
forests  of  past  ages. 

SULPH  UR. 

103.  Sulphur. 

Forms  of  Yellow  when  pure  and  crystallized,  but  may  be  nearly  white  when  finely 

sulphur.  granular,  also  may  be  brownish  or  grayish  from  impurities.     Easily  known 

by  its  melting,  catching  fire,  and  burning  with  a  blue  flame  when  heated. 
It  is  found  in  beds  of  gypsum  and  in  volcanic  rocks.  It  is  also  found 
in  small  quantities  associated  with  lead  and  other  ores,  in  coal,  and  in  lig- 
nite. Sulphur  (crude)  is  at  present  quoted  at  $20  a  ton.  It  is  used 
principally  in  the  manufacture  of  sulphuric  acid,  but  as  the  price  is  rising 
it  may  soon  pay  better  to  use  pyrites  (No.  104)  for  that  purpose. 

104-104<A.  Pyrite,  or  Iron  Pyrites — FeSg. 

This  mineral  is  often  mistaken  for  gold  on  account  of  its  golden  yellow 
color,  but  is  hard  and  scratches  glass    easily.     Oolor,    pale  brass-yellow, 

rrbutit  varies  a  little  ak,  greenish  black  or  brownish  black.     It  strikes 

fire,  like  flint.  It  often,  but  by  no  means  always,  carries  gold.  It  is  one 
of  the  commonest  of  minerals,  being  found  in  greater  or  less  quantities  in 
rocks  of  all  ages.  Quartz  veins  which  carry  gold  quite  commonly  show 
also  considerable  pyrite,  and  the  gold  is  often  found  most  abundantly  in 
the  neighborhood  of  the  pyrite  or  disseminated  through  it.  It  has  been 
used  a  good  deal  in  the  manufacture  of  sulphuric  acid. 

105.  Marcanite,  or  Cock's-comb  Pyrite — FeSg. 

Has  the  same  composition  as  pyrite,  but  difi'ers  from  it  in  being  a  little 
softer,  and   in  weathering   more  easily.       It   is  also  paler  in  color.     On 
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exposure  to  the  weather  it  soon  falls  to  pieces,  and  gradually  forms  green 
vitriol  and  sulphuric  acid.  Iron  pyrites  undergoes  a  similar  decomposition, 
but  more  slowly. 

ARSENIC. 

Nos.  106  to  110,  inclusive,  represent  ores  of  arsenic,  the  most  important  ^ 
being  mispickel  (No.  107).  The  ores  are  worked  for  the  element  arsenic, 
used  to  alloy  with  lead  in  making  shot  and  bullets.  It  hardens  the  load, 
and  is  used  for  the  same  purpose  in  other  alloys.  Arsenic  ores  are  also 
worked  for  white  arsenic,  commonly  called  arsenic,  used  in  making;  Paris 
green,  etc. 

106.  Leucopyrite,  or  Arsenical  Iron — FeAs 

Silver  white  to  steel  gray,  and  of  metallic  lustre.  Sometimes  carries  gold. 
Heavy  and  brittle  ;  somewhat  like  mispickel.      Varies  in  composition. 

107.  Mispickel,  Arsenopyrite,  Arsenical  Pyrites — FeS.As. 

Oolor  silver  white  to  steel  gray  ;  h  =  5.5  to  6  ;  g  =  5.9  to  6  2.  The 
pure  mineral  contains  46  per  cent  of  metallic  arsenic,  and  yields  on  roasting 
about  60  per  cent,  of  white  arsenic,  a  valuable  product,  the  present  selling 
price  of  which  when  purified  is  about  S50  per  short  ton. 

:08.  Arsenic,  native — As. 
A  whitish  metal,  which  soon  tarnishes  to  a  dull  blackish  gray.     It  is  quite 
brittle  and  gives  a  tin-white  streak,  soon  tarnishing  to  a  dull  gray.      It  is 
not  common,  but  sometimes  accompanies  ores  of  antimony  and  silver.      It 
may  carry  silver,  gold  or  bismuth. 

109.  Realgar,  or  Red  Sulphide  of  Arsenic — AsS. 
Color  reddish  orange  to  orange-yellow.       May  be  transparent  or  nearly  so. 
It  is  soft  and  easily  cut  with  a  knife.     It  occurs  with  other  arsenic  ores, 
and  with  ores  of  silver  and  lead. 

110.  Orpiment,  or  Yellow  Sulphide  of  Arsenic — AS2S3. 

A  soft,  easily  cut  mineral  of  a  golden  or  lemon  yellow  color.  It  occurs 
along  with  realgar  in  mineral  veins.  When  in  large  enough  quantities  both 
these  minerals  can  be  worked  as  ores  of  arsenic. 

PHCSPHATE,      GYPSUM,     etC. 

111-114.  Apatite,  or  "Phosphate"— aCa 3 (PO 4)2, CaCl   or  CaFj. 

Varies  much  in  color  ;  usually  greenish  (No.  Ill)  or  reddish  brown  (No.  Forniaof 
113),  but  sometimes  colorless.  Sometimes  in  well  shaped  crystals  of  the 
hexagonal  system  (No.  114).  It  is  often  associated  with  mica.  In  Canada 
it  is  commonly  associated  with  pyroxene  (No.  112),  wilsonite,  calcite 
(pink),  sphene,  garnet  and  zircon.  It  is  found  in  abundance  in  eastern 
Ontario.  Owing  to  the  competition  ^ith  other  phosphatic  minerals  recently 
discovered  in  the  southern  States  the  present  price  is  very  low,  aver- 
aging about  S3  a  ton.  Some  varieties  of  green  pyroxene  resemble  apatite 
very  closely.  The  pyroxene  can  be  distinguished  by  its  greater  hardness, 
and  by  its  insolubility  in  acids. 
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115.  Phosphatic  Nodule. 

Mostly  phosphate  of  lime.  Varies  from  light  gray  to  brown  or  even  black. 
Found  abundantly  in  South  Carolina,  Florida,  etc.  It  is  so  easily  mined 
that  it  has  for  the  present  driven  Canadian  apatite  out  of  the  market. 

116.  Gypsum,  or  Plaster   Stone — CaS04.2ET20. 

White  or  gray  in  color  ;  very  soft.  In  granular  mas&es,  sometimes  trans- 
lucent and  fine  grained  (alabaster),  sometimes  of  a  satiny  lustre  (satin  spar). 
When  heated  it  loses  part  of  its  water  and  becomes  plaster  of  Paris. 

117.  Gypsum,  crystallized  or  selenite. 

Clear,  colorless  transparent  crystals,  which  very  readily  split  into  layers. 

118.  Anhydrite— CaSO^. 

Differs  from  gypsum  by  containing  no  combined  water.  It  occurs  usually 
with  calcite  or  gypsum.  It  strongly  resembles  calcite  in  appearance,  but 
roughens  on  the  surface  when  exposed  to  the  weather. 

119-121.  Calcite,  or  Calc  Spar— CaCOg. 

Also  called  calcium  carbonate  and  carbonate  of  lime.  Very  abundant 
mineral,  forming  beds  of  rocks,  as  limestone,  marble  and  chalk.  The  pure 
mineral  is  found  in  transparent  colorless  crystals,  or  in  white  granular 
masses  in  rocks  of  all  ages.  It  is  often  variously  colored  by  impurities. 
A  pink  variety  is  often  found.  It  easily  splits  into  regularly  shaped  pieces 
having  oblique  angles.     It  is  very  common  as  vein  matter. 

122-124.  Fluorite,  or  Fluor  Spar— CaFj. 

Commonly  in  transparent  crystals  or  crystalline  masses,  which  are  color- 
less, or  variously  colored  by  impurities.  It  is  a  common  vein-stone. 
The  colors  are  sometimes  very  beautiful,  and  the  mineral  U  used 
for  ornamental  pu^-poses.  It  is  also  used  to  generate  hydrofluoric  acid 
for  etching  glass,  and  sometimes  a^  a  flux  for  smelting. 

HEAVY      SPAR,     ETC. 

125-127.  Celestite— SrS04. 

Forms  of  Sky  blue  or  white,  sometimes  reddish.     Found  in  limestone  and  sandstone  ; 

barium""^  ^  sometimes  in  beds  of  gypsum,  rock  salt  and  clay  ;  also  with  galena,  sphal- 

erite and  other  metallic  ores.  It  is  used  in  the  manufacture  of  red  fire  and 
in  other  chemical  manufactures  Found  in  Methuen  township,  Peter- 
borough, at  Kingston,  and  in  other  parts  of  eastern  Ontario. 

128-129.  Barite,  or  Heavy  Spar— BaS04. 

A  heavy  white  mineral,  sometimes  colored  by  impurities.  It  may  be 
granular,  or  in  masses  of  wedge  edged  crystals  (No.  129).  It  is  found  in 
veins  in  limestones  and  sandstones,  also  associated  with  lead  and  other  ores. 
It  is  used  in  producing  green  fire  and  in  chemical  manufactures.  The 
pure  white  mineral  is  ground  and  used  to  adulterate  white  lead.  Sell 
ing  price  at  present  is  $5  a- ton.  Found  widely  distributed  in  mineral 
veins. 

130.  Withersite,  or  Barium  Carbonate — BaCOg. 

A  heavy  mineral  ;  color,  white,  yellowish  or  grayish  Found  in  veins 
associated  with  galena,  silver  ores,  barite,  etc. 
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DOLOMITE,      SALT,      KTC. 

131.  Magnesite,  or  Carbonate  of  Magnesia — MgCOj. 

In  white,  crystalline,  granular  or  earthy  masses.     It  is  sometimes  yellowish,  Konn-  ci 
grayish  or  brown  from  impurities.      It  is  found  in  talcose  schist,  serpentine,  an^"'i,7i'ini 
gypsum,  sometimes  in  veins,  sometimes  in  scattered  ma3se8. 

132.  Dolomite. 

A  mixture  of  carbonate  of  lime  and  carbonate  of  magnesia,  crystallized 
together.  The  proportions  vary.  The  mineral  resembles  crystalline  lime- 
stone, but  does  not  effervesce  so  readily  with  acids.  It  often  has  a  pearly 
lustre.  It  is  useful  as  a  Hux  for  blast  furnaces,  and  for  making  Portland 
and  other  cements. 

133.  Halite,  or  Rock  Salt— NaCl. 

White,  or  colored  yellowish,  grayish,  reddish  or  bluish  with  impurities. 
Sometimes  in  clear  transparent  masses  of  large  size.  It  is  commonly  more 
or  less  mixed  with  gypsum,  and  with  other  impurities  which  by  absorbing 
moisture  from  the  air  keep  it  moist.  Occurs  in  beds  in  rocks  of  various 
ages.  Salt  springs  or  wells  are  often  indications  of  salt  beds  at  a  greater 
or  less  distance. 

ROCK-FORMING     MINE  HALS. 

Specimens  134  to   173  include  those  minerals  (with  their  less  common  Kasential  con- 
varieties)  which  are  most  commonly  found  as  essential  constituents  of  rocks.  Btituenta  of 

...  rucks. 

{Stilbite  is  not  common).     Oalcite  and  dolomite,   not   included  here,   are  also 

important  rock-forming  minerals.  Many  minerals  are  found  widely  dis- 
tributed in  rocks,  but  only  in  subordinate  amounts.  They  are  accessory  con- 
fltituents.  Granites,  for  example,  if  examined  in  very  thin  sections  or  slices 
under  the  microscope,  are  found  to  contain  microscopic  grains  or  crystals  of 
magnetite,  apatite,  zircon  and  other  minerals. 

QUARTZ. 

134.  Quartz— SiOj. 

The  pure  substance  is  white,  and  either  glassy  and  transparent  or  opaque  y^^^^^^  ,,f 
white.  It  is  often  colored  with  impurities,  reddish,  brownish,  grayish,  etc.  quart/. 
Quartz  is  one  of  the  commonest  constituents  of  rocks.  It  forms  the  gangue 
matter  of  many  mineral  veins.  Gold  is  more  commonly  found  in  quartz 
veins  than  in  any  other  situation.  Quartz  is  an  essential  constituent  of 
granite,  gneiss,  mica  schist,  sandstone,  etc.  It  may  be  distinguished  from 
other  white  minerals  with  which  it  is  commonly  associated  by  its  hardness. 
It  scratches  glass  easily  and  does  not  break  with  a  smooth  fracture. 

135.  Quartz,  Rock  Crystal. 

Six-sided  prisms  capped  by  pyramids,  commonly  colorless  and  transparent. 
Large  perfect  crystals  are  of  considerable  value  for  ornamental  and  other 
purposes. 

136.  Quartz,  rose  variety. 

137.  Quartz,  amethyst  variety — SiO  . 

Amethyst  of  great  beauty  is  found  at  Cape  Blomidon,  N.S.,  also  in  the 
lake  Superior  district. 
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138-139.  Quartz,  smoky  variety,  or  Cairngorm — SiOg. 

From  gray  to  brownish  black  in  color.  When  free  from  fractures  is  out 
and  polished  to  gems.  Very  large  crystals  have  been  found  at  Paradise 
R.,  N.S. 

140.  Quartz,  Agate — SiOg. 

A  variety  of  chalcedony  with  a  distinctly  banded  structure,  the  bands 
being  of  various  colours,  and  in  more  or  less  perfect  spheres,  showing  in 
circles  when  the  stone  is  broken  or  cut  and  polished.  In  moss  agate  the 
colors  are  irregularly  distributed  in  delicate  branchings  like  moss.  Agatea 
are  found  in  the  lake  Superior  district. 

141.  Quartz,  Chalcedony — SiOg. 

A  variety  of  quartz  occurring  in  rounded  masses,  having  a  somewhat  waxy 
appearance  and  a  layered  structure.  In  color  it  varies  from  white  to 
grayish,  pale  brown,  brown  and  black.  Chalcedony  is  found  at  Partridge 
island,  and  at  Cape  Blomidon,  N.S. 

142.  Quartz,  Opal,  Si02,  combined  with  a  little  water. 

When  showing  a  delicate  opalescent  play  of  colors  it  is  of  value  as  a  gem. 

143.  Quartz,  Jasper. 

An  opaque  variety,  usually  red,  but  also  rich  yellow,  and  sometimes  brown 
or  black.  It  is  sometimes  found  in  large  quantities  in  haematite  deposits, 
in  conglomerates,  etc.  Good  specimens  are  obtained  in  the  lake  Superior 
region. 

144.  Quartz,  Flint. 

Somewhat  like  chalcedony,  but  darker  and  duller,  from  gray  to  brownish- 
black.  Often  white  on  the  outside  from  the  chalk  in  which  it  is  found. 
Breaks  with  a  smooth  curved  fracture  and  a  sharp  cutting  edge. 

146.  Quartz,  Hornstone. 

Like  flint,  but  more  brittle.  Chert  is  the  name  used  to  include  flinty, 
jaspery  and  other  impure  siliceous  rocks.  Touchstone  is  a  velvet-black 
variety  of  silica,  used  for  testing  the  fineness  of  gold  hy  the  color  of  the 
mark  left  when  the  gold  is  rubbed  on  the  touchstone. 

THEFELSPARS,     ETC. 

FormB  of  These  minerals  are  usually  divided  into  two  groups,  depending  on  their 

e  spar.  systems  of  crystallization.     We  thus  have  (a)  orthoclase  and  (b)  plagioclase. 

Orthoclase  is  also  known  as  the  potash  felspar,  and  the  term  plagioclase 
stands  for  a  group  of  felspars  which  are  either  soda,  lime  or  lime-soda  holding 
minerals.  According  to  the  percentage  of  soda  or  lime  these  minerals  are 
known  under  various  names,  e.g.,  albite,  oligoclase,  labradorite  and  auorthosite. 
The  commoner  felspars  are  used  as  fluxes  in  smelting,  and  as  a  glaze  for 
pottf  ry.      Value  about  $5  a  ton. 

146.  Orthoclase. 

A  silicate  of  alumina  and  potash.  Color,  commonly  white,  gray  or  flesh 
red.  Can  be  split  or  cleaved  readily.  May  be  mistaken  for  calcite  or 
dolomite,  but  is  much  harder.  It  is  found  as  a  constituent  of  many  rockB, 
such  as  granite,  syenite  and  gneiss,  and  is  a  very  common  veinstone. 
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147-1 47 A.  Microcline. 

Possesses  the  same  chemical  composition  as  orthoclase,  but  differs  from  it 
in  crystallization.  A  green  variety  known  as  amazon  stone  is  found  at 
Pike's  Peak,  Oolorado,  and  in  eastern  Ontario. 

148.  Albite. 

Composed  of  soda,  alumina  and  silica  It  is  the  most  acidic  of  the  plagic 
clase,  or  in  other  words  it  is  the  plagioclase  which  contains  the  highest 
percentage  of  silica.  Generally  white  in  color  ;  hence  its  name.  In  hand 
specimens  it  resembles  orthoclase  in  many  respects,  and  is  found  under 
the  same  conditions.  Often  series  of  very  fine  lines  may  be  seen 
running  across  the  surface  of  plagioclase  crystals.  In  this  way  these 
crystals  may  sometimes  be  distinguished  from  those  of  orthoclase,  but  the 
two  minerals  are  most  readily  identified  when  examined  in  thin  sections 
under  the  microscope. 

149.  Perthite. 

This  beautiful  substance  is  made  up  of  orthoclase  and  albite,  the  two  being 
interlaminated.  The  name  was  originally  given  to  samples  from  a  deposit 
near  the  town  of  Perth,  Ontario. 

150.  Labradorite. 

Composition,  lime,  soda,  alumina,  silica.  It  is  a  more  basic  plagioclase 
than  albite,  as  it  holds  a  lower  percentage  of  silica.  It  has  many 
characteristicd  similar  to  orthoclase  and  albite.  It  may  be  white,  or  nearly 
black  in  color.  Some  specimens  exhibit  beautiful  shades  of  color  when 
viewed  in  different  directions,  blue  being  the  most  striking.  Named  from 
its  occurrence  in  Labrador.  The  finer  kinds  are  valuable  as  ornamental 
stones. 

151.  Sodalite. 

Is  a  blue  or  bluish  green  mineral  taking  the  place  of  felspar  in  some  rocks. 
It  occurs  with  the  rare  rock  nepheline-syenite  in  Dungannon,  Hastings 
county.      It  has  been  used  as  an  ornamental  stone. 

152.  Scapolite. 

This  mineral  is  formed  by  the  decomposition  of  basic  plagioclase.  In 
eastern  Ontario  it  is  found  taking  the  place  of  the  latter  mineral  in  rocks 
which  have  been  metamorphosed.     It  is  also  found  a.s  a  vein  mineral. 

153.  Wilsonite. 

Is  a  pink  variety  of,  or  slightly  altered  form  of,  scapolite. 

154.  Kaolin. 

White  in  color  and  earthy  in  appearance.     This  is  an  alteration  product 
of  felspar.     It    is    pure    clay,   and  is  used  in  the  manufacture  of    porce- 
lain and  for  other  purposes. 
In  B.M. 
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Forms  of 
mica. 


THE    M  I  0  A  s  . 


Themost  striking  characteristic  of  this  group  of  minerals  is  their  flexibility. 
They  may  be  separated  into  thin  flakes  which  can  be  readily  bent  and  are 
quite  elastic.  This  characteristic  distinguishes  them  from  all  other  minerals,  so 
that  it  is  not  necessary  here  to  give  any  but  a  brief  description  of  them. 
Pieces  of  mica  sometimes  occur  of  large  size,  and  the  mineral  is  used  exten- 
sively in  the  arts.  The  colorless  varieties  (white  mica)  are  the  most  valuable, 
and  the  larger  and  the  more  perfect  the  sheets  into  which  it  can  be  split,  the 
greater  its  value.  The  average  price  for  sheet  mica  is  $1  a  pound.  Ground 
mica  averages  $94  a  ton. 


155.  Muscovite. 

In  composition  it  is  a  potassium-aluminium-silicate,  containing  water. 
Usually  described  as  potash  mica.  It  is  mostly  white  in  color,  and  con- 
stitutes most  of  the  white  mica  of  commerce. 

156.  Phlogopite. 

Similar  in  composition  to  muscovite,  but  contains  magnesium  ;  hence  des- 
cribed as  magnesium-mica.  In  color  it  is  quite  commonly  amber,  and 
constitutes  a  large  part  of  the  amber  mica  of  commerce,  less  valuable  than 
white  mica. 

157.  Biotite. 

Magnesium  iron  mica.     Commonly  black  in  color. 

158.  Lepidolite  or  Lithium  Mica. 

A  comparatively  rare  mineral,  usually  pink  in  colour.  It  often  occur* 
in  small  flakes,  and  then  has  a  somewhat  granular  appearance. 

TALC     AND     PYROXENE. 

159-160.  Talc. 

A  silicate  of  magnesia  containing  water.  It  is  soft  (1  to  1.5),  and  can  be 
easily  scratched  with  the  finger  nail.  It  has  a  soapy  feel.  One  variety, 
foliated  talc  (No.  159),  can  be  separated  into  thin  sheets  like  mica.  It 
may  be  white  or  green  in  color,  and  has  a  pearly  lustre.  It  is  sometimes 
ground  and  used  for  making  glazed  paper.  A  massive  variety,  steatite,  or 
soapstone  (No.  160),  also  called  potstonp,  is  granular  and  white  or  grayish 
in  color.  It  is  sometimes  soft  enough  to  be  used  as  chalk  (French  chalk). 
The  average  price  of  talc  at  the  mine  is  $9  a  ton.  It  has  been  found  in 
Hastingp,  and  also  in  Frontenac. 

161.  Pyroxene. 

A  silicate  of  magnesium  and  calcium,  with  small  quantities  of  iron,  aluminium, 
etc.  It  has  many  varieties,  including  diopside,  dial'age  and  augite.  It 
varies  in  color  from  white  to  yellowish  green  (No  112),  brown  and  b'ack. 
A  massive  green  pyroxene  has  been  mined  by  mistake  for  phosphate,  and 
black  pyroxenic  reck  for  iron  ore.  It  is  harder  than  apatite  and  lighter 
than  magnetite. 
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ASBK>.T08,      KTC. 

162-167.   Amphibole. 

Similar  in  composition  to  pyroxene,  but  differing  in  crystalline  form. 
The  principal  varieties  are  hornblende  (No.  1G2  and  1G3),  actinolite  (No. 
164)  and  tremolits  (No.  165).  Hornblende  is  usually  black,  actinolite 
green,  and  tremolite  white  or  gray.  All  show  a  tendency  towards  a  fibrous 
structure,  the  fibrea  being  often  arranged  in  a  radiated  mass  in  actinolite 
and  tremolite.  When  the  fibres  are  fine  and  somewhat  silky,  the  mineral  is 
true  asbestos  (No.  166),  although  in  commerce  the  r.ame  is  given  to  fibrous 
serpentine  (No.  170  and  170A).  Actiiolite  and  tremolite  are  sometimes 
ground  and  made  into  a  fireproof  roofing  material.  Mountain  leather, 
mountain  coik  (No.  167),  and  mountain  wood  are  light,  porous,  clastic 
varieties    of  amphibole. 

168-170.  Serpentine. 

A  silicate  of  magnesium  containing  water.  In  finely  granular  or  fibrous 
masses,  smooth,  and  sometimes  greasy  in  feel.  In  color,  greenish,  brownish 
or  nearly  white.  It  ia  most  commonly  greenish.  It  is  rather  soft  (2  5  to  4). 
When  the  fibrous  varieties  are  sufliciently  long  fibred  and  tough  they  are 
called  chrysotile,  and  constitute  what  is  commonly  sold  as  asbestos.  It  is 
doubtful  if  true  asbestos  free  from  water  (No.  166)  is  now  to  be  found  in  the 
market.  The  average  price  of  serpentine  asbestos  at  the  mine  is  S 18  a  ton, 
but  it  varies  much  according  to  quality. 

171.  Stilbite. 

A  silicate  of  aluminium,  calcium  and  sodium,  containing  a  considerable  per- 
eentage  of  w^.ter.  It  represents  a  class  of  minerals,  zeolites,  found  mostly 
in  cavities  in  bisilt,  diabase  and  other  igneoas  rocks.  They  are  often 
crystallized  in  beautiful  radiating  groups  or  masses. 

172.  Epidote. 

A  silicate  of  aluminium,  calcium  and  iron,  with  a  small  percentaoe  of  water. 
Color,  various  shades  of  green  to  brown  or  black,  but  is  commonly  a  peculiar 
yellowish  green.  It  is  bard  and  brittle,  and  has  an  uneven  fracture.  It  is 
sometimes  found  in  granite,  etc. 

173.  Chlorite,  or  Prochlorite. 

A  silicate  of  aluminium,  magnesium  and  iron  with  water.  The  specimen 
represents  a  group  of  rock-forming  minerals,  the  chlorites,  mostly  of  a  green 
color.  The  specimens  174  to  180  are  less  common  than  the  preceding,  but 
some  of  them  are  of  frequent  occurrence  in  crystallice  rocks.  They  are 
•ften  found  in  well-shaped  crystals,  and  many  of  them  are  valuable  as  gems. 

OKM     STONES.     KTC. 

174.  Sphene,  or  Titanite— CaTiSiOj. 

A  comparatively  rare  mineral,  varying  in  color  from  the  common  brown 
varieties  to  gray,  yellow,  green,  rose-red  and  black.  Commonly  in  wedge- 
shaped  crystals.  It  occurs  in  crystals  in  granite,  gneiss,  mica-schist,  crystal- 
line limestODe,  etc,  ;  also  in  iron  ores  Vtry  large  crystals  are  found  in 
8ebastO()ol  township  associated  with  apatite,  amphibole  and  zircon. 
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174A.  Zircon— ZrSi04. 

Odorless,  yellowish,  grayish,  greenish,  brownish  or  reddish  brown.  Found 
in  crystalline  rocks.  The  finer  transparent  crystals  are  valuable  as  gems, 
and  are  known  as  hyacinths.  A  celebrated  locality  is  in  Sebastopol  town- 
ship, Renfrew,  where  very  large  crystals  are  found,  but  the  gem  variety  has 
not  yet  been  discovered.  Zircon  is  also  of  considerable  value  as  a  source 
of  the  materials  from  which  the  mantles  of  the  Auer  incandescent  gas 
light  are  made.  As  it  is  of  frequent  occurrence  in  our  crystalline  rocks,  it 
may  have  undergone  a  natural  concentration  in  the  sands  and  gravels  of 
some  localities. 

175-176.  Tourmaline. 

Composed  of  magnesia,  alumina,  boron  and  silica,  with  small  amounts  of 
soda,  etc.  Color,  usually  green,  red,  brown  or  black.  When  in  crystals 
it  often  shows  triangular  cross-sections.  Commonly  occurs  in  granite.  The 
black  variety  is  known  as  schorl,  and  is  often  mistaken  for  coal. 

177.  Kyanite,  or  Oyanite — Al2Si05. 

A  bluish  mineral,  crystallized  in  long  bladed  crystals  with  a  smooth  fracture, 
often  blue  along  the  centre  and  white  along  the  margins  of  the  blades.  It  is 
often  associated  with  corundum. 

178.  Garnet. 

A  silicate  of  variable  composition.  Occurs  in  brittle  roundish  crystals, 
quite  commonly  of  a  reddish  or  wine  color,  but  has  a  great  variety  of  colors. 
The  crystals  are  often  quite  regular,  as  if  shaped  and  cut.  Large  crys- 
tals are  common  at  Fort  Wrangel,  Alaska.  Deep  red  transparent 
crystals  are  valuable  as  gems.  Garnets  are  found  in  mica  schists,  gneiss, 
crystalline  limestone,  etc.  The  gem  garnet  is  found  mostly  in  serpentine 
and  serpentine  conglomerate. 

179.  Beryl. 

Composed  essentially  of  oxide  of  beryllium  and  aluminium,  with  silica.  It 
often  has  a  green  color,  and  it  is  very  hard.  The  bright  green  varieties  are 
known  as  emerald,  and  are  valuable  as  gems.  When  in  crystals  the 
cross-sections  show  a  hexagonal  outline. 

180.  Topaz— AlisSigOgsFio. 

A  hard,  brittle  mineral,  usually  of  a  straw-yellow  color,  but  also  white, 
grayish,  greenish,  bluish  and  reddish.  Transparent  or  translucent.  The 
more  beautiful  crystals  are  valuable  as  gems.  It  occurs  in  gneiss  or  granite, 
accompanied  by  tourmaline,  mica,  beryl,  apatite,  etc, 

181.  Ruby. 

A  variety  of  corundum,  AI2O3,  but  well  crystallized  and  colored  red.  It 
occurs  in  crystalline  limestone,  dolomite,  gneiss,  etc.  It  is  associated 
with  prochlorite,  tourmaline,  spinel,  kyanite,  etc.  When  the  crystals  are 
large  and  clear  they  are  very  valuable.  Small  crystals  are  said  to 
have  been  found  at  Burgess,  Ont.  The  best  are  found  in  Burraab,  both  in 
gravels  and  in  rock. 
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182.  Sapphire. 

A  variety  of  corundum,  AljO^  but  in  crystals  and  colored  blue.  It  occurs 
along  with  rubies,  and  in  the  same  torraations.  The  tiuer  crystals  are 
valuable  as  gems.  They  are  found  in  Oeylon  and  other  eastern  countries, 
usually  in  gravel  or  sand,  accompanied  by  magnetite,  spinel,  etc. 

18a  Turquois. 

A  phosphate  of  alumina  with  water.  Color,  sky  blue  to  green  of  various 
shades.  It  is  rather  brittle.  It  is  found  in  seams  in  trachyte,  clay  slate 
and  porphyry.       The  finer  varieties  are  very  valuable  as  geiiip. 

184.  Lapis-lazuli,  or  Lazurite. 

A  bluish  mineral  somewhat  resembling  sodalite,  and  closely  allied  to  it. 
It  was  much  valued  as  a  blue  paint,  but  is  now  made  artificially  as  ultra- 
marine by  healing  together  sodium  sulphate,  sulphur,  felspar  and  m^in. 


PART  III.     ROCKS  AND  ROOK  STRUCTURES. 

By  VV.  G.  Miller. 

According  to  the  commonly  accepted  theory  the  earth  and  the  other  mem-  u^^^jj,,  q*  *!. 
bers  of  the  solar  system  were  at  one  time  in  a  fused  or  molten  condition  ;  hence  *'»rth'8  cruBt. 
the  first  rocks  formed  on  our  globe  (through  the  cooling  of  the  molten  mass) 
belonged  to  the  class  which  is  known  .is  the  loneous  or  heat-formed   rocks,  r  , 

These  rocks  are  still  being  formed  through  the  cooling  of  fluid  matter  which 
rises  from  depths  in  the  interior  of  the  earth  through  fissures  in  the  crust,  to 
or  towards  the  surface. 

After  the  molten  material  had  solidified  at  the  earth's  surface,  it  would 
be  acted  upon  by  the  atmosphere,  water  and  other  agencies,  and  be  broken 
down  to  a  greater  or  less  extent  to  form  gravel,  sand  or  clay,  just  as  we  see 
masses  of  rock,  such  as  cliffs,  being  worn  down  by  these  agencies  at  the  present 
day.  The  materials  thus  formed,  which  are  fragmental  in  nature,  together 
with  rocks  formed  by  the  deposition  of  the  remains  of  plants  and  animals, 
make  up  the  greater  part  of  the  class  known  as  Aqueous  or  water-formed  ^^,,^5,)^,, 
rocks.  They  are  given  this  name  on  account  of  water  being  the  chief  agent  ^'*^^*- 
in  their  formation.  They  are  known  also  under  the  names  sedimentary,  frag- 
mental and  clastic. 

The  sorting  action  of  water  on  the  loose  material  into  which  rock  masses 
are  broken  may  be  seen  along  the  shore  of  any  lake.  The  coarsest  material, 
gravel,  is  deposited  near  the  shore,  while  the  sand  is  deposited  in  layers  in 
deeper  water,  and  the  finest  material  or  clay  is  deposited  still  farther  from 
the  shore  line.  Through  the  eflfects  of  pressure  and  cement  substances  these 
loose  products  are  solidified  in  time  into  beds  or  strata  of  conglomerate 
sandstone  and  shale. 
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If  these  aqueous  rocks  are  subjected  to  greater  pressure  and  heat,  they 
become  very  compact  and  their  characters  are  much  altered.  They  become 
more  or  less  crystalline  in  appearance  and  are  then  known  as  Metamorphic  or 
altered  rocks,  or  as  the  Crystalline  schists. 

We  thus  havethreekinds,or  three  great  classes  of  rocks,  making  up  the  crust 
or  outer  part  of  the  earth,  viz,,  the  Igneous,  Aqueous  and  Metamorphic  rocks. 

Metamorphic  rocks  are  also  formed  from  those  of  the  igneous  class 
through  the  agency  of  pressure  and  chemical  action.  Thus,  while  some 
gneisses  are  known  to  be  altered  aqueous  rocks,  it  has  been  proved  that  others 
have  been  formed  through  the  alteration  or  metamorphism  of  igneous  rocks. 

The  earth  is  constantly  losing  heat  and  diminishing  in  size.  The  interior 
as  it  loses  heat  tends  to  shrink  away  from  the  external  cool  and  solid  crust. 
This  causes  the  crust  to  become  folded  and  wrinkled,  as  the  cooling  goes  on. 
In  places  the  side  or  lateral  pressure  on  the  folds  becomes  so  great  that  they 
are  cracked  and  broken  across.  The  fissures  or  cracks  thus  formed  in  the 
crust  sometimes  reach  to  great  depths,  so  that  the  highly  heated  matter  of  the 
interior  finds  a  passage  to  the  suiface.  On  cooling  it  gives  rise  to  surface- 
formed  igneous  rocks,  or,  as  they  are  generally  called,  volcanic  rocks.  The 
material  of  which  these  are  composed  having  been  exposed  at  the  surface  of 
the  earth  cools  quickly,  after  the  manner  of  the  molten  material  which  is 
drawn  from  a  furnace.  Hence  we  find  that  volcanic  rocks  are  often  slag- 
like  or  glassy  in  appearance.  Through  the  folding  and  rupturing  of  the 
rocks,  the  crust  has  fissures  and  cavities  formed  on  its  under  surface.  Into 
these  spaces  molten  matter  also  makes  its  way,  but  here  it  loses  its  heat  or 
cools  slowly,  and  gives  rise  to  rocks  which  are  coarse  grained  and  crystalline, 
and  not  glassy  or  slag-like  in  appearance.  Igneous  rocks  of  this  class  are 
called  plutonic  rocks,  since  they  are  formed  deep  down  beneath  the  surface  of 
the  earth.  There  is  also  another  class  of  igneous  rocks,  which  is  intermediate 
in  character,  or  forms  a  connecting  link  between  the  volcanic  and  the  plutonic 
classes.  This  class  of  igneous  rocks  is  known  as  the  dike  rocks.  They 
represent  molten  matter  which  has  cooled  in  narrow  fissures  in  the  crust, 
and  hence  has  lost  heat  through  contact  with  the  walls  of  the  fissures  more 
rapidly  than  did  the  matter  which  gave  rise  to  the  plutonic  rocks,  but  not  so 
rapidly  as  did  the  volcanic  rocks.  Dike  rocks  are  usually  much  finer  grained 
than  those  oE  the  plutonic  class,  and  some  of  the  minerals  of  which  they  are 
composed  often  have  a  definite  crystal  outline,  giving  the  rocks  a  porphyritic 
structure.  They  also  differ  from  the  volcanic  rocks  in  not  being  glassy, 
and  in  other  characteristics. 

Some  of  the  fissures  formed  by  the  fracturing  of  the  earth's  crust  do  not 
extend  down  to  the  highly  heated  interior,  and  hence  are  not  filled  with 
molten  material.  In  course  of  time  however  most  of  these  fit^sures  are 
filled  with  mineral  matter,  which  is  deposited  from  solution  in  the  waters  which 
circulate  through  the  crevices  and  openings  in   the  rocks.     The  material  thus 
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deposited  forms  what    has  been  called  vein  rocks.     These  materials   filling 
fissures  are  what  is  known  as  mineral   veins.      While  dikes  and  fissure  veins  ^*''"  ^^^* 
are  similar  in  form,  the  latter  are  of  aqueous  origin,  while  the  former  are  of 
igneous  formation. 

It  is  natural  that  the  older  rocks  should  in  most  cases  be  more  broken 
and  fractured  than  the  newer  ;  hence  veins  are  more  frequently  fouud  in 
them.  In  the  proiess  of  folding,  openings  are  made  between  the  beds  of 
rocks,  and  moreover  cavities  are  made  in  rocks  through  \he  solvent  action  of 

water.     These  openings  and    cavities  are  filled  in  the  course  of    time  in  the  Origin  of 

/•  1        ,»         1  .   .  .  mineral  veiDi. 

same  way   as   are  some  hssures,  by  the    deposition  of    material  from    solu- 
tion.     We  thus  get  mineral  depo&its  or  ore  todies  of  various  forms 

If  a  series  of  beds  of  rocks  has  been  folded  and   then  exposed  to  eros 
ive  or  breaking  down   action,  through  the  agency  of  water  and    the  atmos-  Bairiefielrl 
phere,  the  tops  of  the  folds  may  be  worn  oflf.     We  then  get  a  structure  such  Kingston 
as  is  shown  by  the  gneiss  0  in  the  following  figure. 


c 

A•«L'mes^one        B»QranH"«,.      C»  GntJ&s>      Q»  Qranihe  Quarry. 
Section  aciojs  Barriefield  Common,  King.ston. 
A  — LimesUne  (an  aqueous  rock.)        H— Granite  (an  igneous  rock).        C— Gneiss  (a  metiiniorpliic  rwk.) 

Rocks  of  four  ages  are  shown  in  the  section,  viz  :  gneiss  :  granite,  which 
cuts  through  the  gneiss  and  is  therefore  the  younger  of  the  two  ;  limestone, 
which  overlies  both  the  granite  and  the  gneiss  and  contains  fragments  of  the 
former,  and  is  therefore  the  youngest  of  the  three  ;  boulders  and  other  loose 
material,  which  overlie  the  limestone  and  are  hence  the  youngest  rocks  present. 

Several  common  geological    terms  may  be   explained   by   means   of  the 

section,  e.g.   "contact,"    the    point    of    junction   of    the   limestone   with  the 

...  P  '       ,^        1      ^         f   ^'  i    •  i  Illu^tratioas 

gneiss  or  granite ;  '*  unconformity,    the  beds   of  limestone   lyinc   on  the  up-  of  geologicikl 

turned  edges  of  the  gneiss.     The  layers  of  the  gneiss  make  an  angle  with  the  ^''™'' 

horizontal.     The  gneiss  is  therefore  said   to   "  dip  "  at   a  certain  angle.     Tlie 

horizontal  direction   or  the  course  of  the  upturned  edges,  which   is  perpen 

dicular  to  the  line  of  dip,  is  spoken  of  as  the  "strike."'     The   granite  appears 

at  the   surface   of  the  ground,  or   forms  an   "out-crop."     A  mass  of  igneous 

rock  exposed  at   the   surface  in  a  more   or   less  rounded  or  irregular  form  is 

spoken  of  as  a  "  boss.  '     Narrow   fissures   in  the  gneiss  are  filled  by  gran'te. 

Such   structures  are  known   as  "dikes."     The   foldings  in  the   gneiss  show 

"  anticlines "    or   ridge-like   forms,   and    "  synclines  '     or   trough-like  forms. 

The   bedded   structure    in   the   limestone    is    spoken    of    as    "stratification,' 

each  bed  being  called   a   stratun).     The    gneiss  shows  a  layer  like    structure 

also,    but    the' layers     are    not    so    regular   as   those    in  the  limestone,    and 

are   more   or  less  finely  bent  and    ciumpled.     This  structure  in  gneiss    and 

other  crystalline  rocks  is  spoken  of  as  "  schistosity  " — the   rocks  are  said   to 
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Classification 
of  igneous 
rocks. 


have  a  schistose  structure.     The  granite   is  not  arranged   in    layers,   and   is 
called  a  "  massive  "  rock. 

IftNEOUS     ROCKS. 

The  Igneous  rocks  may  be  divided  as  we  have  seen  into  three  groups — 
plutonic,  dike  and  volcanic.  The  members  of  each  group  are  again  sub- 
divided, according  to  the  percentage  of  silica  they  contain,  into  acid,  inter- 
mediate and  basic  rocks.  If  a  rock  contains  over  65  per  cent,  of  silica,  it  is 
spoken  of  as  an  acid  rock  ;  if  its  percentage  of  silica  is  between  50  and  65, 
it  is  said  to  be  intermediate  in  composition.  Rocks  containing  less  than  50 
per  cent,  of  silica  are  said  to  be  basic. 

The  names  given  to  Igneous  rocks,  unless  they  are  perfect  glasses,  depend 
on  the  minerals  they  contain — hence  also  on  their  percentage  of  silica — and 
on  their  structure,  that  is  on  the  form  and  arrangement  of  their  constituent 
minerals. 

The  following  tabular  arrangement  of  the  Igneous  rocks  shows  the  way 
in  which  they  are  classified  according  to  the  description  given  above.  Only 
the  more  commonly  occurring  rocks  are  shown  in  the  table,  and  since  many 
of  the  dike  rocks  have  been  but  little  studied,  and  are  moreover  difficult  to 
determine  without  recourse  to  refined  methods  of  investigation,  their  position 
is  not  shown  in  the  table.  The  pink  and  light  colored  varieties  of  chese  may 
be  simply  called  granite  or  syenite  dike  rocks,  while  the  name  '•  trap  "  may 
be  applied  in  the  field  to  the  fine  grained  basic  rocks,  whose  true  character 
cannot  be  made  out  in  hand  specimens. 
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with  usually  Mica  (or,  and) 
Hornblende  (or,  and)  Augite. 


+  Quartz. 


Granite. 


—  Quartz. 


Syenite. 


Fel8par=PLAGI0CLASE 


with  Hornblende 
(or,  and)  Mica 


Diorite. 


with   DiALLAGB. 


Gabbro. 


Rhyolite. 


Trachyte. 


Obsidian. 

Pitchstone. 

Pumice. 


Andesite. 


Basalt. 
Diabase. 


The  mineralogical  composition  of  the  plutonic  rocks  can  be  made  out  by 
a  glance  at  the  table  ;  e.g.,  it  is  seen  that  we  may  have  a  syenite  which  is 
composed  of  mica  and  orthoclase. 
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Each  volcanic  rock  corresponds  in  chemical  composition  to  the  plutonic 
rock  in  the  same  column.  Usually  however  the  volcanic  rocks  are  incom- 
pletely crystallized.  They  contain  more  or  less  glass,  which  is  represented  in 
the  corresponding  plutonic  rocks  by  mineral  grains. 

There  are  no  hard  and  fast  lines  between  rocks.      We  tind  one  group  or 
class  passing  gradually  into  another.    Thus,  one  might  get  a  rock  which  could 
be  called  either  a  basic  granite  or  an  acid  diorite.      Hence  too  much  stress  About  the 
should  not  be  placed  on  a  name.     If  we  know  the  characteristics  of  a  rock,  rocka.     '    "f 
that  is,  can   give  a  description  of  it,  it  matters  very  little  tor  our  own  con 
venience  whether   we  give  a  name  to  it  or  not.      A  name  serves  merely  as  a 
short   general    description,  but  as   many   closely   related   rocks,    varieties  of 
granite  for  example,    differ  from  one  another  in  so  many    particulars,  it  is 
necessary  for  us  if  we  wish  to  give  the  characteristics  of  a  certain  granite  to 
state  something  more  than  its  mere  name.     The  characters  of  the  Aqueous 
rocks  are  less  difficult  in  most  cases  to  determine  than  those  of  the  Igneous 
class,  and  no  tabular  arrangement  is  required  in  their  description.      Some  of 
the  more  common  Aqueous  rocks  are  conglomerate,  sandstone,  shale  and  lime- 
stone.    The  Metamorphic  rocks  also  do  not  require  a  complex  classitication. 
Some  of   the  more  common  members  of  this  class   are   gneiss,    mica   schist, 
quartzite,  slate  and  crystalline  limestone. 

Only  very  brief  descriptions  are  here  given  of  the  rocks  in  the  catalogue. 

Kemp's    Handbook  of   Rocks,    (the   author,    Columbia   College,   New   York, 

price  $1.50),  will  be  found  a  good  book  in  which  to  read  up  details.     This 

book  also  contains  an  excellent  glossary  of  the  names  of  rocks  and  of  other 

lithological  terms. 

185  and  186.     Granite.     Granites  are  coarse  grained  rocks,  color  gray 

or    light    red,    and    are  composed    typically    of  quartz,  orthoclase,    or  other 

acid  felspar,  and   mica,   biotite   and   muscovite.      Mica   may   be   replaced   in 

whole  or  in  part  by  hornblende.      The   ferromagnesian  constituents,  biotite   . 

.  .  .Sl)ecimen8  of 

and  hornblende,  in  granite  are  often  decayed,  and  the  felspar  is  often  altered  ijfneous  rocks, 
to  kaolin,  or  clay,  when  the  rock  has  been  subjected  to  atmospheric  in- 
fluences. The  value  of  a  granite  mass  for  industrial  purposes  depends  on  a 
number  of  factors,  among  which  might  be  mentioned  color,  homogeneity  in 
texture,  power  of  resisting  decay,  ease  in  quarrying  and  facilities  for  trans- 
portation. Practically  all  the  granite  used  in  Ontario  for  monumental  pur- 
poses is  impoited.  There  are  undoubtedly  valuable  varieties  of  it  in  the 
Province,  but  it  is  difficult  to  overcome  trade  prejudices.  An  altered  granite 
found  in  the  gold  regions  of  northwestern  Ontario  and  in  other  parts  of  the 
world  is  sometimes  known  as  protogine,  but  the  name  is  not  usei  so  much 
as  formerly.  Granites  have  in  some  cases  been  changed  into  gneiss  through 
the  action  of  pressure  and  other  agencies. 

Some  of  the  most  common  accessory  minerals  of  granite  are  magnetite, 
apatite,  tourmaline  and  zircon.  Oassiterite,  or  tin-stone,  is  also  found  in 
certain  varieties  of  granite. 

Granites  are  found  in  bosses  and  dikes  cutting  through  other  rocke,  and 
they  are  often  overlain  by  sedimentary  rocks. 


Rhyolite. 
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187.  Pegmatite.  This  is  a  coarse  grained  rock  made  up  of  the  same 
minerals  as  are  found  in  granite.  Quartz  and  light  colored  felepar  however 
predominate  in  this  rock,  and  mica  when  present  is  usually  light  colored. 
The  rock  is  often  a  storehouse  for  rare  and  valuable  minerals,  among  which 
may  be  mentioned  tin-stone,  tourmaline,  corundum  and  beryl.  Graphic 
granite  is  a  variety  in  which  the  gray  quartz  is  so  arranged  through  the 
white  felspar  as  to  present  the  appea-ance  of  characters  in  the  ancient 
Grecian  or  Phoenician  alphabet. 

188.  Syenite.  Coarse  grained  ;  color  usually  reddish  or  gray.  This 
rock  has  much  the  appearance  of  granite,  and  differs  from  it  only  in  the 
absence  of  quartz  Hence  a  syenite  may  be  called  a  quartzless  granite. 
While  the  percentage  of  silica  in  granite,  on  account  of  the  presence  of  quartz, 
is  high,  65  to  80,  making  an  acid  rock,  the  silica  in  syenite  is  in  a  consider- 
ably lower  percentage.  Hence  syenite  is  said  to  be  a  rock  of  intermediate 
composition — its  percentage  of  silica  lying  between  that  of  granite  and  the 
basic  rocks,  or  those  low  in  silica.  A  highly  interesting  rock  known  as 
nepheline  syenite  is  found  in  the  northern  part  of  the  county  of  Hastings, 
Ontario,     In  it  the  rare  mineral  nepheline  plays  the  part  of  a  felspar. 

189.  Diorite.  Usually  a  rather  coarse  grained  rock  and  darker  in 
color  than  syenite,  from  which  it  differs  by  having  plagioclase  instead  of 
orthoclase  as  its  felspathic  constituent.  Typical  diorite  consists  essentially  of 
plagioclase  and  hornblende. 

190.  Gabbro.  Often  very  coarse  grained;  usually  dark  in  color. 
It  contains  a  lower  percentage  of  silica  than  diorite,  and  typical  specimens 
are  composed  essentially  of  basic  plagioclase  and  the  variety  of  pyroxene 
known  as  diallage.  Where  hyper sthene  is  present  as  an  essential  con- 
stituent the  rock  is  known  as  norite.  Anorthosite,  a  rock  related  to  gabbro, 
consists  essentially  of  lime-soda  felspar.  It  may  be  mistaken  for  crystalline 
limestone,  but  is  harder.  Gabbro  often  contains  much  magnetite,  and  it  is 
believed  by  some  authorities  that  certain  magnetite  deposits  found  associated 
with  this  rock  are  of  igneous  origin,  and  have  been  formed  at  the  same  time 
and  out  of  the  same  molten  mass  as  the  gabbro  with  which  they  are  associated. 
A  similar  theory  has  been  proposed  to  account  for  the  origin  of  the  nickeliferous 
pyrrhotite  deposits  of  Sudbury,  which  a*  e  associated  with  gabbio  like  rocks. 

191.  Obsidian.  This  is  a  natural  glass.  It  is,  in  some  cases,  a  volcanic 
representative  of  the  plutonic  granite,  as  the  two  rocks  agree  in  chemical  com- 
position. Their  structural  difierence,  one  being  a  glass  and  the  other  a  coarsely 
crystalline  granular  rock,  is  to  be  accounted  for  by  their  difference  in  origin. 
Granite  originated  deep  down  beneath  the  surface  of  the  earth  by  the  gradual  or 
slow  cooling  of  molten  matter.  On  the  other  hand,  the  molten  material  from 
which  obsidian  was  formed  poured  out  at  the  surface  of  the  earth  and  lost  heat 
so  quickly  that  there  was  not  time  for  the  molecules  of  the  minerals  to  arrange 
themselves  so  as  to  form  grains.  The  whole  mass  became  solid  in  a  compara 
tively  short  time.  Rhyolite  is  like  granite  in  chemical  con  position,  but  is 
more  or  less  glassy.  Sometimes  it  is  composed  of  crystals  of  orthoclase 
and  granules  of  quartz  set  in  a  glassy  groundmass. 


285 


192.  Pumice.  This  rock  is  a  porous  or  vesicular  obHidian.  Pitch- 
stone,  which  is  resinous  in  appearance,  may  be  looked  on  as  a  devitri6ed 
obsidian.  The  name  felsite  is  sometimes  given  to  a  de vitrified  glaesy  rock, 
fine  grained  and  compact  in  structure,  and  consisting  of  orihoclase  intimately 
mixed  with  some  quartz.  It  has  a  fliut-like  fracture,  and  sometimes  is  very 
dull  or  stony  in  appearance.  The  term  felsite  is  however,  like  the  n\mP8  of 
«ome  other  rocks,  so  differently  used  by  different  writers  that  its  reputation  as 
a  rock  name  is  lost. 

193.  Trachyte.  A  volcanic  rock  which  corresponds  to  syenite  in 
chemical  composition,  light  gray  in  color  and  presenting  a  dull  appearance. 
Sometimes  looks  somewhat  like  a  fine-grained  limestone. 

191.     Andesite.     This  is  the  volcanic  representative  of  diorite. 

195.  Basalt.  Corresponds  in  chemical  and  mineralogical  composition 
to  gabbro,  and  is  one  of  its  volcanic  representatives.  It  is  a  dark,  heavy, 
close-grained  rock,  and  is  often  known  under  the  name  of  trap.  It  often 
possesses  a  columnar  structure,  and  frequently  contains  cavities  through  it 
which  are  filled  with  agates,  zeolites  or  other  minerals.  Basalt  is  a  character- 
istic rock  on  the  north  shore  of  lake  Superior. 

190.     Columnar  Trap. 

197.  Diabase.  This  is  another  volcinic  representative  of  gabbro.  It 
<iitt\  rs  from  ba^ alt  in  structure.  Typically  it  consists  of  the  two  essential 
minerals,  plagioclase  and  augite,  but  olivine  may  also  be  present,  when  the 
rock  i^  known  as  olivine  diabase.  Diabase  tends  to  weather  at  the  surface  of 
the  ground  into  spheroidal  or  ball-like  masses.  When  examined  in  thin  sec- 
tions or  slices  under  the  microscope  the  plagioclase  is  seen  to  be  in  lath-like 
strips  which  are  set  into  the  augite.  On  a  weathered  surface  of  the  rock,  in 
hand  specimens,  the  plagioclase  laths  may  be  seen  as  very  tine  short  white  lines, 
a  characteristic  by  which  the  rock  may  be  distinguished.  Of  course  if  the 
surface  examined  is  much  rusted  or  decomposed  the  lines  do  not  come  out. 
Various  accessory  minerals  are  found  in  the  rock.  It  forms  dikes  and  masses 
in  different  parts  of  Ontario,  notably  in  the  vicinity  of  Sudbury. 

AQUEOUS   ROCKS. 

198.  Conglomerate.    This  is  composed  of  rounded  fragments  of  various  Samplea  of 
rocks  or  minerals  cemented  together   by   calcium   carbonate,  iron   oxide    or  Aq<>e<mn 
other  material.     A  mass  of  it  may  be  called  a  solidified  gravel  bed. 

199-200.  Sindstone.  Composed  typically  of  quartz  grains  of  various 
colors  cemented  together,  but  the  rock  may  be  more  or  less  impure  from  the 
presence  of  other  minerals.      It  possesses  a  bedded  or  stratified  structure. 

201.  Shale.  This  rock  is  composed  typically  of  clay.  It  is  very  fine- 
grained and  occurs  in  very  thin  layers. 

202.  Clay.     The  character  and  uses  of  this  material  are  well   known. 
203      Kaolin.     Ordinary  clay  is  an  impure  form  of  this  substance. 
204.     Limestone.     Rocks  of  this  class  differ  much  in  color,  grain  and 

ccmposition.     Typically   they  are  composed  of  the  mineral  calcite,  together 
with  more  or  less  dolomite.     They  are  formed  through  the  accumulation  of 
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shells  and  other  calcareous  structures  of  various  fresh  water  and  marine 
organisms,  such  as  mollusca  and  corals.  Many  limestones  contain  fossils,  thus 
showing  their  organic  origin,  but  usually  the  calcareous  material  is  more  or 
less  crushed  or  broken  up.  Some  limestones  have  originated  entirely  through 
the  deposition  of  calcium  carbonate  from  aqueous  solutions. 

205.  Lithographic  Stone  (Limestone). 

206.  Hydraulic  Limestone. 

207.  Dolomitic  Limestone. 

208.  Calcareous  Tufa.  In  this  rock  the  calcium  carbonate  of  which 
it  is  composed  has  been  deposited  from  solution.  The  rock  is  more  or  less 
porous  in  appeorance. 

209.  Shell  Marl.  This  rock  is  made  up  almost  entirely  of  the  cal- 
careous shells  of  small  organisms. 

210.  Chalk.  This  has  a  similar  origin  to  shell  marl  but  is  usually 
purer  and  more  compact. 

211.  Tripolite.  Is  formed  by  the  accumulation  of  the  shells  of 
minute  organisms  known  as  diatoms.  It  is  composed  of  silica  and  is  used  a& 
a  material  for  polishing. 

METAMORPHIC      ROCKS,      ETC. 

Samples  of  212-213.     Gneiss.     Is  similar  in  mineralogical  composition  to  granite 

Metamorphic   ^^^  jg  distinguished  from  this  massive  rock  by  having  its  minerals  arranged 
in  a  more  or  less  layer-like  form. 

214.  Mica  Schist.  Composed  essentially  of  the  minerals  quartz  and 
mica.     It  splits  readily  into  thin  layers  or  folise. 

215.  Hornblende  Schist.  Has  a  more  massive  appearance  than  mica 
schist,  and  its  chief  mineral  is  hornblende. 

216.  Quartzite.     Is  a  hardened  or  metamorphosed  sandstone. 

217.  Quartzite  (flexible)  or  Itacolumite. 

218.  Slate  or  Argillite.  The  term  slate  is  used  somewhat  loosely,  but 
should  be  restricted  to  a  rock  which  is  a  metamorphosed  shale  (clay). 
It  splits  or  cleaves  in  directions  independent  of  the  original  bedding. 

219.  Crystalline  Limestone.  This  is  similar  in  composition  to  ordinary 
limestone,  but  is  crystalline  in  appearance.  Some  varieties  used  in  the  art» 
are  known  as  marble. 

220.  Calc-schist.      Is  a  variety  of  crystalline  limestone. 

221.  Vein  and  Country  Rock.  This  specimen  is  taken  from  th& 
contact  of  the  vein  and  country  rock  at  the  Deloro  gold  mine,  Marmora   Ont. 

222.  Thin  Section  of  Rock.  This  specimen  shows  a  thin  section 
or  slice  of  diabase  prepared  for  examination  under  the  microscope. 

223.  Photograph.  Shows  the  appearance  which  a  thin  section  of 
diabase  presents  under  the  microscope.  Photographs  taken  of  objects  through 
tho  microscope  are  known  as  photomicrographs. 


SECTION   IX. 

SOME  NOTES  ON  THE  MILLING  OF  GOLD  ORES. 

By  John  E.  Hardman,  S.B.,  M.E.,  of  Montreal. 

To  the   mine  owner   whose   property   has  passed   from   the   stage   of   a 
prospect  into  that  of   a  partially  developed  mine,  the  subject  of   the  proper 
treatment  of  his   ore  is  perhaps  the  most  immediate  if   not  the  most  import 
ant  one  he  has  to  consider. 

The  rapidly  accumulating  evidence  which  western  Ontario  offers  of 
possessing  large  areas  of  free-milling,  or  partially  free  milling  gold  ores,  may 
make  these  notes  I  have  to  ofler  more  or  less  valuable  to  some  of  you  who  are 
the  fortunate  possessors  of  lands  carrying  such  ores. 

The  old  distinction  between  free  milling  and  refractory  gold  ores  is  get-  Fr.e-milliug 
ting  less  and  less  sharply  defined  each  year,  owing  to  the  progress  made  by  ores*^  ractory 
metallurgists  in  their  treatment. 

Broadly  speaking,  a  gold   ore  may  be  termed   free-milling  if   the  major 
part  of  its  gold  value  can  be  extracted  by  amalgamation  with  mercury  ;  par 
tially  free-milling  if  a  considerable  fraction  (but  less  than  one  half)  of  its  gold 
can  be  extracted  by  crushing  and  amalgamation  :  and  refractory  when  no  part. 
or  a  very  inconsiderable  fraction,  of  its  gold  contents  are  thus  recoverable. 

PROCESSES     FOR     T  i{  K  A  T  I  N  G     GOLD     ORES 

For  the  treatment  of   free   or   partially  free  milling  ores,  the  recognized  Thrte  stages 
steps  are  :   Fine  crushing  by  stamps,  amalgamation  within  the  mortar  and  on  "'  treatment. 
the  plates  by  mercury,  and  the  concentration  of  the  metallic  sulphurets  in  the 
tailings  by  means  of  vanning  machines. 

Various  combinations  of  these  three  steps  or  processes  may  be  used  to 
advantage,  depending  upon  the  nature  and  character  of  the  ore,  the  gangue, 
and  the  manner  in  which  the  bulk  of  the  free  gold  is  contained  in  the  vein 
stone. 

Various  supplementary  processes  also,  such  as  chlorination  for  treatment 
of  the  metallic  sulphurets,  and  cyaniding  for  treatment  of  tailings  with  or 
without  previous  concentration,  are  employed  by  the  competent  metallurgist 
to  extract  the  highest  economical  percentage  of  the  gold  contained  in  the  ore. 

The  various  details  of  precipitating  the  gold  from  its  solution,  and  the 
use  of  combined  cyanides  (such  as  the  bromo-cyanide  process)  are  all  details 
of  the  main  steps  in  the  consecutive  treatment  of  a  gold-bearing  rock. 

It  is  of  importance,  then,  that  a  proper  selection  of  a  method  or  process 
should  be  made  at  the  outset,  before  incurring  any  heavy  expense  for  a  reduc- 
tion plant,  since  failure  to  recognize  and  adopt  the  proper  process  at  the  start 
may  entail  double  expense  on  the  owner  or  company  through  the  pulling 
down  and  re-building  of  his  mill,  or,  what  is  worse,  and  i)erhaps  more  frequent, 
cause  the  abandonment  of  the  enterprise  through  failure  to  extract  a  remuner- 
ative amount  of  gold  from  the  ore  as  treated. 


1  A  paper  read  at  the  annual  meeting  of  the  Ontario  Mining  Institute.  April,  1897. 
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It  will  manifefetly  be  impossible  to  attempt  to  give  you  a  full  ore  omplete 
account  of  all  the  varieties  of  conditions  and  of  ores  met  with  in  practice; 
the  limits  of  this  paper  will  only  permit  me  to  note  the  outlines  of  the  most 
prominent  conditions. 

In  selecting  the  approximately  correct  process  for  milling  a  gold  ore^ 
TMting  ores  comparatively  simple  tests  at  the  beginning  will  show  you  whether  your  rosk 
the  most *°^     is  free-milling,  partially  free,  or  refractory. 

•uitable  treat-  ^  weighed  average  sample  of  your  stone,  about  four  pounds  in  weighty 

should  be  finely  pulverized,  and  all  of  it  passed  thiough  a  30- or  40-mesh  sieve. 
Note  whether  any  of  the  gold  contained  is  large  enough  to  remain  on  the 
sieve;  if  so,  separate  it  and  add  it  to  what  you  obtain  afterwards.  All  the 
gold  thus  obtained  should  be  weighed.  ■ 

Take  the  full  four  pounds,  put  them  in  an  iron  mortar  with  water  suflGi- 
cient  to  make  the  whole  into  a  paste,  and  add  from  a  teaspoonf ul  to  a  dessert- 
spoonful of  clean  mercury,  then  grind  the  whole  mass  vigorously  together  for 
half  an  hour,  when  a  srrall  lump  of  potash  cyanide  may  be  added,  not 
bigger  than  a  32-bullet,  and  the  grinding  continued  for  ten  or  fifteen  minutes 
more.  After  this  pan  ofi"  your  pulp,  taking  not  more  than  one  pound  at  a  l| 
time  and  thinning  it  when  in  the  pan  with  plenty  of  water. 

The  resulting  quicksilver  and  amalgam  obtained  is  then  strained  through 
a  bit  of  soft  buckskin  and  retorted,  and  this  gold  added  to  what  was  obtained 
on  the  screen. 

Save  your  tailings  from  pinning  and  have  them  assayed.  If  you  find 
that  you  have  extracted  the  greater  part  of  the  gold  by  panning,  the  usual 
stamping  and  amalgamation  process  is  the  one  indicated,  and  the  value  of 
your  tails  when  concentrated  to  clean  sulphurets  will  indicate  to  you  whether 
it  is  advisable  to  add  vanners  to  your  mill  or  not. 

Should  the  test  show  that  the  larger  value  of  the  ore  is  not  in  free  or 
metallic  gold,  but  is  contained  in  the  sulphurets  and  tailings,  then  a  suffi- 
ciently large  sample  (not  less  than  one  ton)  should  be  sent  to  a  testing 
laboratory  for  determination  of  the  proper  method,  or  the  services  of  a  com- 
petent metallurgist  should  be  engaged  to  examine  and  test  your  ore. 

In  cases  where  the  larger  value  of  the  ore  is  contained  in  the  metallic 
sulphurets  which  occur  in  the  vein,  it  has  frequently  been  found  advisable  to 
crush  such  ore  coarsely  by  means  of  rolls  and  concentrate  the  sulphurets  first, 
subsequently  grinding  the  tails  from  concentration,  either  by  pans  or  light 
stamps,  and  amalgamating  them  with  mercury,  following  such  amalgamation 
again  by  vanners.  Oare  must  be  exercised  however  in  considering  this 
method  and  in  the  further  treatment  of  the  concentrates,  that  the  gold  con- 
tained is  not  coarse,  or  nuggety,  else  may  occur  the  same  disaster  that  many 
of  you  may  know  more  of  than  I  do.  I  refer  to  Deloro,  where  the  tails  from 
the  roasted  and  chlorinated  mispickel  gave  good  returns  of  free  coarse  gold 
by  panning,  and  even  by  sluicing. 

I  can  only  say  enough  on  selection  of  process  to  give  you  an  idea  of  its 
importance,  in  order  to  have  the  first  step  made  rightly,  and  to  advise,  in  all 
cases,  obtaining  expert  advice. 

From  what  has  been  published,  and  from   what  I  have  seen  of  the  ore« 
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of  your  great  gold  field,  the  usual  method  of  stamping,  amalgamation  and 
concentration,  automatically  and  in  regular  order,  will  be  the  prevailing  pro- 
cess employed.  A  few  notes  therefore  on  some  of  the  machinery  and  itH 
operation  may  be  of  value. 

I'  L  A  N  T      FOR      K  K  K  E  •  -M  I  L  1.  1  N  c;      « )  K  K  8  . 

The  design  of  the  pUnt  is  entirely  dependent  upon  local  topography  and  The  governing 
circumstances.     The  idea  governing  such  des'gn  should  bo  to  make  the  whole  unnofpl^t 
as  automatic  as  possible,    avoiding  labor  of   handling,    which    is  always  the 
chief  factor  of  costs. 

The  item  of  foundations   requires  attention.     The  foundations   of  vour  f'Ji'D^''^tioui! 

*  "'  for  niortari. 

mortars  should  always  be  of  wood,  placed  on  end.  Such  wood  may  be  large 
sticks,  dressed  and  well  fitted,  or  of  dressed  plank  spiked  together,  as  circum- 
stances and  costs  may  determine  ;  but  always  carry  this  wooden  mortar  block 
to  the  solid  rock,  and  do  not  have  the  length  of  the  mortar  blocks  lej-s  than 
ten  feet.  There  is  a  certain  resilience  or  elasticity  in  wood  placed  on  end 
which  is  not  fully  developed  in  lengths  of  less  than  ten  feet. 

The  foundations  of  your  mill-engine  and  concentrators  are  of  nearly  equal  ^"K  "♦  i^'"' 
importance.      For  the  former   a  solid    ted  of    concrete  of    the    form   of   a 
truncated  pyramid  is  advisable  ;  for  the  latter,  well  weighted  mudsills,  braced 
to  ensure  stiffness  and  freedom  from  racking  horizontjally,  are  desirable. 

The  prime  motor  of  your  mil),   be  it  steam  engine,  water  wheel  or  elec- 
tric motor,  should  run  steadily  without  serious  variations  of  load. 

The  best  modern  practice  is  not  to  put  rock  breakers  on  the  mill  engine,  PhkciuK  the 
but  to  locate  them  at  the  shaft  house  or  rock-house,  and  operate  them  by 
independent  motors.  When  both  concentrators  and  rock  breakers  are  run 
off  the  mill  engine,  the  variations  of  speed  due  to  the  working  of  the  breaker 
•ause  constant  attention  to  adjustments  of  the  vanners,  and  correspondingly 
poor  work  by  them  and  infi.nite  annoyance  to  the  mill  man. 

Whether  the  California  knee  frame  or  the  Dakota  biH  frame  for 
the  superstructure  at  the  mill  is  adopted,  may  depend  upon  the  idiosyncrasies 
of  the  designer.  The  pros  and  cons  are  briefly  these  Knee  frame — Acceesi-  Sxij^rstruc- 
bility  of  line  shaft  for  alignment,  ease  of  oiling  and  inspection,  horizontal  tnre  of  the 
driving  belt  against  a  vertical  one  ;  less  stability,  more  likely  to  get  out  of 
alignment.  Bin  frame — Greater  stability,  but  the  line  shaft  is  in  the  dark, 
hard  to  keep  free  from  grit  and  dirt,  broader  trail,  less  accessible,  necessitates 
tightener  pulley,  wearing  belt  quicker. 

Choice  of  the  wood  to  be  used  in  the  important  parts  of  the  frame,  like 
the  battery  posts,  binders,  guide  binders  and  braces,  must  be  governed  by 
character  of  the  local  timber  and  by  cost.  Where  cost  is  not  prohibitive,  I 
have  preferred  of  recent  years  putting  in  southern  pine  (long-leaved  yellow 
pine),  which  never  checks  nor  seasons  to  cause  disturbance. 

A  question  that  has  frequently  been  asked  of  me  is  whether  two  12  by  12 
in.  posts  may  be  bolted  together  to  make  a  12  by  24  in.  post.  There  is  not  the 
slightest  objection  to  joining  two  posts  thu',  provided  you  have  a  competent 
workman  to  fit  the  two  surfaces  together  ;  the  joint  must  be  as  perfect  as 
possible,  and  the  two  sticks  pin  dowelled  together  as  well  as  thoroughly  boltfd. 
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I  have  used  battery  posts  thus  joined  for  over  six  years  and  have  never 

observed  the  slightest  weakness  in  them  nor  any  objection  to  their  use. 

In  coming  to  the  iron  work  of  the  mill,  let  me  draw  your  attention  to  the  use 

Ironwork        of  friction  clutch  pulleys  on  the  line  shaft   for   driving  the  cam-shaft  pulleys. 
of  the  mill.  •  T    1  z'        1   ii  1 

In  many   years'   use  I  have  lound  them  the  most  convenient,  speedy  and 

desirable  device,  enabling  one  to  disconnect  any  battery  quickly  and  without 

danger.     Of  the  materials  from  which  the  wearing  parts  are  made,  there  is  a 

decided  tendency  to  replace  iron  by  steel  in  every  place  possible. 

The  mortar  remains  of  cast  iron,   of  a  tough,  but  soft  character  ;  the 

cam-shaft  of  mild  steel,  running  in  cast  iron  boxes,  made  of  a  soft  graphitic 

iron,   I  have  found  most  satisfactory.     Cams  and  tappets  are  now  almost 

universally  made  of  a  hard  steel,  such  as  chrome  or  manganese,  and  must  be 

ground  on  wearing  surfaces  to  a  true  smooth  face. 

Stems  still  remain  of  best  wrought  iron  or  of  mild  steel,  and  heads  or 

bosses  are  usually  of  the  same  material  as  the  mortar,  viz.,    tough  cast  iron. 

As  to  shoes  and   dies,   I  need  not  specify,  for  I  imagine  you  all  have  your 

preference.     I  may  however  add  that  very  few  small  mills  keep  their  records 

c  in  such  shape  as  to  really  know  what  is  the  coat   of  iron  per  ton  of  rock 

melted. 

Specifications.  In  ordering  a  new  mill,  it  is  of  the  utmost  importance  that  your  specifi- 

cations should  be  clear  and  exact,  and  that  you  should  know  just  what  duty 
comes  upon  each  part  of  the  mill  and  provide  for  it.  If  you  do  not  know, 
get  your  specifications  revised  by  someone  who  does. 

A  device  regarding  apron  plates  which  is  worthy  of  adoption  is  one 

Adjustment     permitting  their  adjustment  to  different  degrees  of  inclination.     This  is  par- 

of  apron  ticularly  valuable  when  rock  from  two  or  more  diff'erent  veins  is  to  be  milled  ; 

one  rock  may  carry  more  clay  or  slate  than  another,  and  it  is  of  advantage 
to  be  able  to  adjust  the  plate  for  the  mortar  in  which  such  ore  is  being  milled. 
For  it  is  surely  unnecessary  to  say  that  stone  from  each  vein  should  be 
milled  in  its  own  mortar,  and  not  mixed  with  other  stone.  By  this  means 
only  can  one  ascertain  the  relative  values  of  rock  from  different  portions  of 
the  vein,  and  locate  approximately  the  limits  of  the  pay  chute. 

ON     THE     METHOD     OP     RUNNING     A     MILL. 

Practical  sug-  Having  such  a  mill,  well  designed  and  well  adjusted,  there  are  some  few 

deta^s^^of"       notes  as  to  its  daily  running  which  may  be  of  use. 

"^il^^"S-  As  to  the  rock-breaker,  it  is  good  policy   to  set  this  to  crush  to  pass  a 

The  rock  small  ring,  one  inch,  if  possible  :  first,  because  the  self-feeder  runs  with  less 

attention,  secondly,  because  the  wear  of  shoes  and  dies  is  more  uniform,  and 
thirdly,  because  your  daily  capacity  per  stamp  is  much  increased.  Of  course 
the  limitation  in  this  respect  will  have  to  be  governed  by  the  capacity  of  the 
breaker  you  have,  but  it  is  good  policy  always  to  put  in  a  much  larger  breaker 
than  the  rated  capacity  of  your  stamps  require. 
Watfr  Hup  The  introduction    of  the   water  to   your   mortar  is  also  an   item   worth 

mortar*  noticing.     It  should  be  fed  from  a  tank  with  constant    level,  to  ensure  a  uni- 

form quantity  per  unit  of   time,  and  it   is   advisable  to   have   this  tank  at  a 


241 


considerable  height  above  the  mortar,  Hay  20  feet.  InHtead  of  the  old 
fashioned  faucets,  one  to  each  stamp,  the  better  practice  is  to  introduce  a 
I  in.  pipe  with  straightaway  cock  between  stems  1  and  2  and  4  and  5,  making 
only  two  cocks  to  each  five-stamp  battery.  A  device  which  has  been  used  in 
Ontario,  and  also  recently  in  Nova  Scotia,  is  the  introduction  of  upward 
pointing  jets  of  water  from  the  base  of  the  chuck  block,  one  jet  between  each 
die  ;  the  advantage  claimed  being  an  avoidance  of  the  hardpacking  of  sul- 
phurets  between  the  dies,  and  consequent  aid  to  amaliramation. 

The  matter  of  the  height  of  the  discharge  opening  above  the  top  of  the  Discharge 
die  is  one  which  is  directly  dependent  upon  whether  the  stamp  mill  is  used  jnol-tar. 
only  as  a  crushing  machine  or  as  a  crushing  and  amalgamating  machine  com- 
bined, and  also  in  the  latter  case  upon  the  amount  of  and  manner  in  which 
the  gold  is  contained  in  the  ore.  For  subsequent  concentration,  when  the 
chief  value  lies  in  the  sulphurets,  a  low  discharge  and  coarse  screen  prevents 
much  of  the  sliminsr  which  i^  fruitful  of  loss  on  the  vanner. 

Directly  connected  with  this  matter  also  is  the  epeed  and  height  of  drop  Speed  and 
of  the  stamps  ;   but   the  order   in  which  starnps  drop,  other  conditions  being  a/^/n" 
equal,  governs  only  the  matter  of  discharge  through  the  screen,  and  the  even 
distribution  of  pulp  throughout  the  mortar,  so  as  to  prevent  banking  and  give 
each  stamp  a  uniform  quantity  of  work. 

The  preparation  and  introduction  of  mercury  into  the  mortar  is  an  item  Treatment  of 
frequently  disregarded,  and  productive  of  losses   when  not  properly  attendep  >"*^'fcury. 
to. 

Mercury  as  it  comes  in  the  flask  is  too  dirty  for  use  in  gold  amalgama- 
tion, and  should  be  purified  by  retorting  at  least  once.  Whenever  grease,  oil 
or  other  fatty  matter,  or  other  substances  like  graphite,  some  sulphide  ores 
like  mispickel,  and  partially  oxidized  sulphurets  containing  sulphates  like  some 
galena  ores,  are  churned  up  in  the  mortar  by  the  stamps,  the  mercury  which  has 
been  fed  becomes  partially  sicketed  or  "  floured  "  as  it  is  called,  breiking  up 
into  minute  gray  globules  which  do  not  coale.sce,  and  which  usually  escape  the 
traps  and  get  lost  with  the  tails.  This  loss  usually  entails  a  loss  of  goM  also. 
Naturally  the  cure  depends  upon  the  cause.  If  due  to  grease,  tlie  addition 
of  small  amounts  of  slaked  lime,  thrown  into  the  hopper  of  the  self-feeder  *•  Hmred  '' 
from  time  to  time,  will  usually  cut  the  grease  of  saponify  it  and  remedy  the  ^^^^^^^^  ■" 
trouble  ;  if  however  too  much  in  quantity,  the  addition  of  a  stronger  alkali 
is  reqaired.  Screened  wood  ashes  are  u.sed  with  good  results  in  many  places. 
If  due  to  mispickel  or  the  presence  of  much  graphite,  the  addition  of  common 
salt  has  often  been  found  efl^ective  ;  buf  some  casen  do  not  yield  to  such  treat- 
ment. 

Mercury  should  always  be  purified  by  retorting  under  a  coeer  of  qnick- 
lime,  putting  the  retorted  mercury  subsequently  into  a  large  porcelain-lined 
vessel  and  covering  it  with  a  dilute  solution  of  nitric  acid  in  the  proportion  of 
one  of  acid  to  four  or  five  of  water.  The  mercury  for  the  mortar  and  plat  s 
should  be  dipped  out  of  the  vessel  and  washed  free  from  acid  before  using. 

Another  difliculty  met  with  in  the   use  of   coppers  which  have  not  been  sick  apron 
silver-plated  is  the  verdigris  or  green  stain  often  forming;  in  spots  or  streaks  P**'*** 
on  the  plates.     This  stain   is  due   simply  to   the   formation   of  oxy-salta  of 
16  B.M. 
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copper  where  the  metal  has  not  been   thoroughly  amalgamated  with  quick- 
silver.    With  care  and  attention  these  spots  can  be  permanently  removed. 
Having  thoroughly  cleaned  the  spot  to  be  attacked,  dry  it  and  scrape  it  with 
a  blunt-edged  chisel  or  other  edged   tool   until  the  copper  shows  bright  and 
clean  ;  then  thoroughly  rub  into  it  mercury  with  a  piece  of  canvas  or  chamois 
moistened  with  cyanide  of  potassium  solution  ;  when  well  silvered,  paint  over 
the  spot  with  a  very  fine  gold  amalgam,  and  let  the  amalgam  set  for  24  hours 
before  using  the  pl»te  again.     To  prepare  this  very  fine  gold  amalgam,  it  has 
bten    my    habit  to    acquire    a  bit  of   old  copper    plate    well    coated    with 
gold   amalgam,   and  by   *'  sweating "  this  plate  carefully  over  an   ordinary 
kerosene  lamp  to  scrape  off  the  adhering  amalg&m,  which  is  then  put  into  a 
Wedgewood   mortar    with    a    little   quicksilver    and    well    ground    together 
Rapidly  pouring  off  the  mercury,  after  skimming,  leaves  the  coarser  pirticles 
of  amalgam  behind ,  while  the  portion  poured  off  if  allowed  to  stand  24  hours 
may  be  carefully  decanted  from  the  fine  amalgam   which  has  settled  to  *^^he 
bottom,  and  which  will  be  found   to  be  of  the  consistency   of   cream,  and 
admirably  adapted  for  doctoring  sick  apron  plates.     It  is  advisable  to  always 
carry  a  small  stock  of  this  cream  amalgam  on  hand. 

I  may  also  caution  you  against  the  lavish  use  of  cyanide  of  potassium, 
which  is  detrimental  to  the  plate  rather  than  beneficial,  if  used  in  excess  or 
too  frequently.  Again,  if  you  would  have  clean  plates,  avoid  the  use  of  pit 
water,  which  usually  is  acid  and  carries  too  much  of  dissolved  sulphates  and 
other  minerals  to  give  clean  amalgamation. 

The  percentages  of  amalgam  recovered  in  the  mortar  and  on  the  outside 
the  mo^a?  *^'*  plates  are  very  various,  differing  with  the  design  of  the  mortar  and  its  appur- 
and  outside  tenances,  with  the  regulation  of  speed  and  height  of  discharge,  and  with  the 
character  of  the  ore.  A  free-milling  ere  treated  in  a  gravity-stamp  battery 
of  suitable  design  can  be  milled  so  as  to  recover  fully  90  per  cent,  behind  the 
screen,  i.e.,  within  the  mortar.  Many  instances  have  been  recorded  by  myself 
where  the  saving  in  the  mortar  has  reached  as  high  as  95  to  96  per  cent,  of  the 
whole  amount  recovered. 

The  few  cases  in  which  a  steam  stamp  has  been  used  on  free-milling  ores 
(whether  of  the  portable  type  like  the  Gates  or  Tremaine,  or  the  copper- 
type,  as  at  the  Homestake),  seem  to  show  that  saving  in  the  mortar  is 
impracticable,  due  doubtless  to  the  heavy  churning  and  swash  of  the  pulp  in 
the  moi  tar.  In  several  cases  this  has  been  so  great  as  to  scour  any  inside 
plate  used.  I  am  however  inclined  to  believe  that  this  detriment  to  the 
small  steam  stamp  can  be  removed  by  a  simple  change  in  the  pattern  of  the 
mortar. 

The  main  factors  upon  which  the  saving  of  amalgam  within  the  mortar 
depend  are  : 

1.  The  shape  of  the  inside  of  the  mortar. 

2.  The  height  of  the  discharge. 

3.  The  character  of  the  screen. 

4.  The  height  of  the  drop. 

5.  The  shape  and  location  of  the  inside  plates  used. 


Percentages 


24Ii 


It  would  prolong  this  paper  beyond   the  limits  allowed   to   discuaa   th" 

influence  of  each  of  these  factors  upon  the  result,  or  to  touch  u|)on  many  oth^r 

minor  points  of  importance,  which  the  skilled  amalgamator  usually  regards  a^ 

secrets  of  his  trade. 

And   let  me  say   a  good   word  for  the  real   amalgamator,  the   honest,  4  ^*I^'?/*i'' 
.  .  .  tilt'  hkilN^J 

patient,  hard-working,  watchful  man  who  is  continually  studying  his  ore  and  am»ljfamait«»r. 

his  mill,  and  who  takes  as  great  deHght  in  saving  an  extra  hall-ponny  wr^ight 

from  his  tails  as  does  his  employer.      For  the  quack,  who  knowa  it  all,  who 

has  some  "  secret "  device  or  some  combination  of   chemicals  that  will  save 

"  105  "  per  cent ,  beware  of  him,  and  get  him  to  leave  your  camp  as  quickly 

as  his  health  permits. 

I  regret  exceedingly  that  the  limits  of  time  prevent  mo  from  giving  yi)U 

many  more  items  gathered  during  a   somewhat   extended   period  of  thirteen 

years,  which  might  perhaps  have  been  of  interest.       I  shall   hope  in  the  near 

future  to  be  permitted   by  your  kindness    to  add  perhaps  to  what   I  have 

said   here,   and  perhaps  also  with  the   then   added   experience   or   personal 

acquaintftncn  f  ith  parts  of  your  great  gold  field  of  western  Ontario. 


» 


SEVENTH    Rl'LPORr    (»1 


THE    INSPECTOR    01-    MINIMS. 


REPORT   OF   THIi    INSI'HCTOR 


To     T  H  K     D  I  U  K  C  T  O  R     OF     T  H  K     B  T  H  K  A  U     OF     M  I  N  K  S  : 

Sir, — 1  have  the  honor  herewith  to  transmit  to  you  my  seventh  annual 
Report  on  the  Mines  for  the  Province  of  Ontario,  being  for  the  year  181>6. 

The  Report  does  not  cover  all  the  mining  properties,  as  your  visit  to  the  Work 
eastern  part  of   the   Province   relieved   me   from  going  over  that  part  of  the  th**  Kyport. 
field,  while  Dr.  Coleman,  the  Geologist   and  Mineralogist  of   th<i  Bureau,  in 
his  western  tour  during  the  summer  inspected  some  of  tho  mines  lying  within 
his  immediate  reach,  which  were  at    considerable   distance   from  the  railway 
aLd  not  easy  of  access. 

While  some  of  the  mines  have  remained  idle  as  in  former  yearp,  a  large  indicAtinnn  of 
number  of  new  properties  have  been  opened,  and  although  en  most  of  them  ['i^^'^m*iniD(f 
but  limited  work  has  been  done,  several  have  been  more  extensively  indu-^try. 
developed,  giving  fair  indications  that  as  work  is  continued  they  may  prove 
valuable  producing  mines.  Steady  progress  has  been  made  in  the  older 
mines  worked,  and  the  outlook  at  the  close  of  the  year,  especially  for  gold,  is 
more  encouraging  than  at  any  former  period  in  the  history  of  the  mining 
industry  of  the  Province.  Few  fields  present  more  favorable  opportunity  for 
carrying  on  mining  operations  than  Ontario.  Tho  various  minerals  stretch 
over  a  distance  of  a  thousand  miles  from  east  to  west  and  a  hundred  or  more 
from  north  to  south,  and  are  found  along  the  public  thoroughfares  of  railway 
and  watercourses  or  near  thereto,  with  no  insuperable  mountainous  barriers 
to  prevent  ready  access  to  them.  Timber  for  building  and  cheap  fuel  with  water 
supplies  are  abundant,  and  the  climate  is  one  favorable  for  mining  work.  Tho 
most  appropriate  kinds  of  machinery  both  for  mining  and  milling  the  ores 
(the  gold  chiefly  free  milling)  can  easily  be  obtained  without  extravagant  eost, 
while  labor  is  abundant  and  cheap. 

The  Ontario  (lovernment  has  not  been  inditVerent  in  afl'jrding  timely  and  ciovprnment 
liberal   assistance  in  the  extension  of  the   mining  interests   of  the    l*rovin:e.  j^^^^j  ^^ 
Mining   lands    have   been  placed   upon   the   market  on  easy   terms,  an  1    the  J^'^"'*^''^*^^^ 
Bureau  of  Mines   established,  through   which   full   information  can  readily  be 
obtained  in  acquiring   possession   by   title   or    lease   with    little  delay  or  cost. 
Public  roads  have    been   opened   through   mining  districts,  and  large  expendi- 
tures made  to  improve   and   keep  them   in  repair.     Applications  for  charters 
are  being  made  for  the  construction  of  needful  telegraph  lines  and  railways  to 
reach   some    of  the   more  remote  mining  localitie.«.  and  provision  is  made  to 
improve  navigation  in  the   more  dangerous   rapids  in  Rainy  river  eo  that  thn 
steamers   plying   between   Rat  Portage   and    Fort  Frances  can  make  safe  and 
q  lick  trips.      Should  the  improvement  extend  to  placing  locks  at  Fort  Frances 
for  the  passage  of  the  boats  with  unbroken  cargoes  to  the  upper  waters  of  the 

[247] 


248 


Capitalists 
attracted  to 
the  country. 


river,  and  on  to  the   Seine  river  gold   field  now  being  opened  up,  it  would  be 

regarded  as  a  valuable   boon  to  the   whole  of   that  promising  region  where 

hundreds  of  locations  have   been  taken  up  and   development  work  done  on 

many  of  them,  while  a  20-stamp  mill  has  just  started  up  and  another  of  equal 

capacity  may   be  constructed  during   the  present  year.     The  diamond  drill 

purchased    by    the    Government  and   operated   at  only   part  of  the  cost  of 

working   to    the    owners    whose    property    is  being    prospected,    as   well    a 

liberal   bonus   granted   on  pig  iron  the   product  of  iron  ores   mined  in  the 

Province,  are  amongst  some  of  the  methods  adopted  by  the  Government  to  aid 

in  developing  the  mineral  resources  of  the  Province.     The  yearly  visits  of  Dr. 

Ooleman  of  the  Bureau  to  some  of  the  new  and  inviting  fields  have  been  the 

means  of  giving  intelligent  directions  to  prospectors  in  search  of  the  precious 

metals.      The  popular   and   practical   lectures  delivered  by   Mr.    Hamilton 

Merritt,  m.  e.,  in  several  mining  districts  during  the  past  summer  have  been 

highly  appreciated  by  a  large  number  of  mining  men  who  had  the  opportunity 

of  attending  them.     The  providing  of  small  test  mills  at  both  the  School  of 

Practical  Science  in  Toronto  and  at  the  School  in  Kingston  affords  to  mine 

owners  the  special   advantage  of  having   their  ores  tested  by  mill  runs  before 

constructing  mills  on  their  own  properties  without  the  assurance  that  the 

expenditure  is  well  directed. 

The  attention  of  capitalists  in  Canada,  the  United  States,  Great  Britain 
and  other  countries  has  been  directed  to  the  gold  mining  districts  of  western 
Ontario,  and  from  investments  already  made  it  is  fair  to  infer  that  a  much 
larger  amount  of  capital  will  be  supplied  for  developing  the  mines  during  the 
present  year.  Under  the  existing  mining  craze  through  wildcat  schemes 
and  fake  companies  no  doubt  there  will  be  much  misdirected  and  wasted 
capital,  but  to  the  legitimate  and  prudent  investor  openings  are  presented 
which  can  scarcely  fail  to  prove  satisfactory. 

It  is  noteworthy  that  most  of  the  larger  worked  properties  are  in  good 
condition  as  regards  the  health  and  safety  of  the  workmen. 

I  have  the  honor  to  be  yours  very  truly, 

A.  SLAGHT. 

Waterford,  February  18,  1897. 
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GOLD   MINES. 

On  July  3rd  I  went  out  to  the  Sultana  (the  princess  of  Ontario  gold 
mines)  in  a  little  tug  of  4  h.p.  in  company  with  Mr.  M.  T.  Hunter,  the 
manager  of  the  mine,  who  came  over  to  Rat  Portage  on  business.  The  after- 
noon and  part  of  the  day  following  was  occupied  in  examining  the  mine, 
going  through  the  mill  and  over  the  outside  workp. 

At  this  date  there  was  being  laid  the  foundation  for  the  erection  of  the 
chlorination  plant  at  which  a  number  of  masons  end  builders  were  employed. 
The  large  quantity  of  fully  300  tons  of  concentrates  had  accumulated  and 
was  ready  for  treatment,  the  value  of  which  was  estimated  at  |40  per  ton. 
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Mr.  Albert  Johnson,  foreman  of  the  mine,  accoinpatiied  me  through  the  Wurk  In  the 
mine,  and  Mr.  James   Gale,   mill   foreman,  courteously  explained  every   pan  """*• 
of   the  process  in  reducing  the  ore  as  we  went  through  the  mill.      Work  in 
the  mine  at  this  date  was  being  principally  done  in  third  and  fourth  levels. 

The  shaft,  8  by  18  feet,  bad  reached  a  total  depth  of  256  feet,  extending 
down  15  feet  below  the  floor  of  the  fourth  level. 

Level  1  had  been  run  in  north  of  the  shaft  82  feet,  with  a  stojK?  of  50 
feet  in  length,  6  feet  in  width,  and  30  feet  raise.  South  of  the  shaft  it  had 
been  driven  in  110  feet  with  stope  35  feet  in  length,  20  feet  in  width  and 
raise  of  30  feet. 

Shaft  No.  2  is  40  feet  east  of  No.  1,  and  was  sunk  60  feet  and  tunnelled 
through  to  the  south  drift  in  No.  1.  It  is  used  for  ventilation  to  the  mine 
and  for  goins;  in  and  out  if  required. 

Level  2  is  driven  in  north  of  the  shaft  67  feet  with  a  stope  at  the  back 
end,  having  a  wfdth  5  feet  and  raise  of  50  feet  and  timbered  over.  South  of 
the  shaft  it  has  been  run  in  75  feet  with  a  raise  to  level  1  and  timbered  over. 
The  drift  is  extended  beyond  the  upraise  40  feet,  at  which  point  a  crosscut  is 
run  in  east  25  feet  and  stoping  made  20  by  40  feet  with  25  feet  raise  at  72 
feet  from  the  shaft,     A  winze  has  been  sunk  to  level  3. 

Level  3  has  been  run  in  north  of  the  shaft  15  feet  and  south  of  the  shaft 
82  feet  with  a  stope  at  the  back  end,  having  a  width  30  feet  and  raise  of  45 
feet,  leaving  a  roof  of  15  feet  thickness.  Ten  feet  from  the  shaft  a  sump  6 
by  20  feet  and  10  feet  deep  to  receive  the  drainage  from  the  mine  is  made 
and  supplied  with  a  pump  to  lift  the  water  to  the  surface. 

Level  4  is  75  feet  below  level  3  and  has  been  run  in  north  of   the  shaft 

12  feet.     South  of  the  shaft  it  has  been  driven  52  feet,  at  which  place  work 

was  being  dene  and  a  large  quantity  of  excellent  ore  taken  out. 

The  mine  is  kei)t  in  a  very  neat  and  safe  condition.     All  approaches  to  „  , 

'  "^  ^       ^  "^  *^  Safe  condition 

the  shaft  in  the  several  levels  are  fenced  with  iron  guards  and  good  trap-^doors  of  tho  mine. 
for  covering  placed  over  the  entrance  to  the  shaft  in  each  level.     The  ladders 
are  conveniently  arranged  with  easy  angle  and  short  rests,  and  well  cased  off 
from   the  skipway  of  the  shaft.     Around   all   outside  openings  guards  are 
placed  and  notices  of  danger  posted  up. 

Apparently  due  precaution  is  taken  to  provide  against  accident,  and  yet  Aocidentadu  • 
two  which  proved  fatal  occurred  during  the  year.  The  night  foreman,  Axel  >°ff  ^n«  y®*** 
Carlson,  unmarried,  32  years  of  age,  was  killed  on  2l8t  of  April  by  falling 
from  the  ladder  below  the  third  level.  The  accident  was  not  witnessed  by 
anyone.  The  other  case  was  that  of  Oharlea  Wettman,  al>out  30  years  of 
age,  who  was  killed  on  5th  of  June  by  falling  in  the  shaft  from  the  first  level. 
The  accident  was  witnessed  by  eight  men.  At  the  request  of  the  Director  a 
special  inquiry  was  made  in  this  latter  case  when  I  visited  the  mine.  From 
all  evidence  obtained,  some  from  parties  present  when  the  acciilent  occurred, 
as  well  as  others,  it  would  appr  ar  that  the  death  was  purely  accidental  and 
blame  could  be  attributed  to  no  one  but  the  unfortunate  man  himself. 

About  60  workmen    were  employed  at  the  time  of   my  visit,  including  «  f       k 

miners,  mill  men,  masons  and  builders  engaged  on  the  chlorination  building,  men  emj.loy 
iThe  usual  force  is  about  45.     The  large  body  of  ore  easy  of  access  now  opened 


250 


Process  of 
chlorination. 


Extent  of 
workings  in 
the  mine  in 
February, 


up  in  the  mine  requires  only  a  limited  number  of  miners  to  keep  the  10  stamp 
mill  constantly  running,  treating  about  25  tons  daily.  The  weekly  product 
was  about  83,000. 

At  the  date  of  my  visit  the  chlorination  plant,  which  was  being  put  up 
under  the  superintendence  of  Mr.  0.  Garnett  Roth  well,  was  expected  to  be 
ready  for  use  in  about  a  month.  The  process  for  treating  the  concentrates 
may  be  described  as  follows  : 

The  concentrates  are  roasted  in  a  reverberatory  furnace  8  feet  wide,  60 
feet  long;  they  are  then  trammed  to  a  hopp3r  over  the  chlorination  barrel. 
The  chlorination  barrel  has  a  capacity  of  1 J  tons  per  charge.  The  requisite 
amount  of  water,  sulphuric  acid,  chloride  of  lime  and  roasted  concentrates 
are  put  into  the  barrel  and  it  is  allowed  to  revolve  for  a  certain  length  of 
time,  at  the  end  of  which  the  barrel  is  stopped  and  the  ore  leached  till  it 
shows  no  gold  reaction.  The  solution  is  then  treated  with  sulphur  dioxide 
and  sulphuretted  hydrogen,  precipitating  the  gold  as  a  sulphide,  which  is 
collected  in  a  filter  press,  dried,  roasted,  flaxed,  melted  and  run  into  a  mould. 

In  answer  to  an  inquiry  made  about  the  extent  of  work  done  in  the 
mine  Mr.  M.  T.  Hunter,  the  manager,  writes  under  date  of  5fch  February, 
enclosing  measurements  of  the  work  in  the  mine  taken  by  Mr.  Johnson,  the 
foreman. 

♦'  In  No.  1  shaft  it  is  60  feet  to  level  1,  60  feet  to  level  2,  60  feet  to 
level  3,  75  feet  to  level  4,  and  75  feet  to  level  5,  making  the  total  depth  of 
the  shaft  330  feet.  At  the  first  level  in  shaft  1  a  drift  runs  north  80  feet 
with  a  stope  50  feet  m  length  and  6  feet  in  width  and  raise  of  30  feet. 

"  The  south  drift  in  the  same  level  extends  110  feet  with  stope  35  feat  in 
length,  20  feet  in  width  and  30  feet  raise,  and  connects  with  shaft  No.  2 

*'  Shaft  2  at  40  feet  east  of  1  is  sunk  60  feet  and  tunnelled  through 
to  the  south  drift  in  shaft  1.  It  is  used  for  ventilation,  and  can  also  be  used 
for  ingress  and  egress  when  required. 

"  In  level  2  a  drift  has  been  run  north  67  feet  with  a  stope  5  feet  in  width 
and  raise  of  50  feet,  timbered  over.  South  of  the  shaft  it  is  75  feet  with  a 
raise  to  level  1,  and  timbered  over.  This  drift  extends  40  feet  further  south 
with  a  cross-cut  east  25  feet.  The  stope  is  20  by  40  feet  and  a  raise  of  25  feet. 
A  winze  is  sunk  to  level  3. 

*'  On  level  3  a  drift  has  been  run  in  north  15  feet ;  also  a  drift  has  been  run 
south  85  feet,  with  a  stope  at  the  end  having  a  width  of  30  feet  and  raise  of  45 
feet,  leaving  a  roof  of  15  feet.  At  10  feet  from  the  shaft  a  water  sump  has 
been  made  6  by  20  by  10  feet,  with  pump. 

"  In  level  4  a  drift  runs  north  62  feet,  4  by  6  feet,  and  a  drift  runs  south 
80  feet  with  winze  connection  with  level  3.  The  width  of  stope  at  the  end  is 
35  feet  with  a  raise  of  40  feet. 

*'  In  level  5  the  drift  has  been  run  south  a  distance  of  40  feet  to  connect 
with  a  winze  sunk  from  level  4  ;  10  feet  from  the  shaft  south  a  water  surlip  has 
been  sunk  6  by  20  by  10  feet,  and  from  this  water  is  pumped  to  the  sump  in 
level  3,  and  thence  to  the  surface.  All  ladder  *vay8  and  timbering  are  complete 
to  the  fifth  level. 
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*'  The  work  of  sinking  in  the  shaft  below  level  5  is  about  to  V)e  resumed. 
Th«  daily  quantity  of  ore  mined  and  milled  is  25  tons  ;  there  is  an  ecjual  amount 
of  waste  rock  hoisted  which  is  dumped  into  the  lake.  The  numbtr  of  men  on 
the  pay  roll  is  44." 

Mr.    Hunter  adds    to  his  note  .     "  The    mine  is    so    (at  advanced  that  it  ArrmoKvment^ 
becomes  necessary  to  increase  the  stamping  power.      Mr.  Caldwell  is  now  in  the  a'ijo"^^,!!^  ^^^ 
east  arranging  for  a  30-3tamp  mill.     As  it  is,  we  can  mine  far  more  ore  than  "**^^ 
we  know  what  to  do  with.     One  drill  machine  sutHces  to  keep  the  mill  going, 
the  other  two  machines  being  free  to  do  development  work.      It  is  the  intention 
to  commence  the  building  of  the  new  mill  as  soon  as  the  lake  is  open  for  navi- 
gation." 

On  July  15th  I  visited  the  Gold  Hill,  Black  Jack  and  Ciolden  (iate  mines  ffold  mu, 
owned  by  the  Dominion  Gold  Mining  and  Reduction  Oomj.any,  Limit<  d.      For  andt/uhht 
location  and  description  of  property  see  Director's  Rej  ort  in  last  report  of  the  ^'<'''  '*'"  ' 
Bureau  of  Mines,  pp.  174,  175  and  17G.      Work  on  the  Gold  Hill  property  had 
been  suspended  since  December  Ist  last      It  is  under  the  care  of  Mr  William 
James,  who  resides  on  it  and  has  charge  of  the  Golden  Gate  mine  adjoining.      I 
was  informed  by  Mr.  Ahn  that   he  is   prepared  to  expend  a   larg"   amount  in 
developing  the  property  very  shortly. 

Three  shatts  have  been  sunk  on  the  Pebble  v(in.  No.  1  shaft  has  been  • 
sunk  to  a  depth  of  60  feet,  being  46  fe^t  since  last  entry.  The  shaft  is  filled 
with  water.  No.  2  shaft  on  the  western  ridge  has  been  suiik  to  a  depth  of  80 
feet,  being  14  additional  since  last  entry.  A  shaft  house  has  been  erected.  No. 
3  shaft,  distant  22C  yards  from  No  1,  his  been  sunk  to  a  depth  of  22  feet  ;  no 
additional  sinking  since  last  entry. 

The  mill  has  been  retitted  and  put  in  good  running  order.  A  test  run  of 
100  tons  of  ore  was  made  and  proved  entirely  satisfactory.  The  general 
manager,  Mr.  R.  H.  Ahn,  in  a  letter  of  the  6th  inst,  says  :  "  About  50  feet  of 
sinking  has  been  done  on  this  property  since  you  saw  it.  New  hoisitng  and 
pumping  plants  have  been  erected." 

No  work  has  been  done  or  change  made  on  the  Black  Jack  property  since 
last  entry.  Of  additional  work  since  my  visit,  (July  15th,)  Mr  Ahn  wiites  : 
"  About  30  feet  of  sinking  has  been  done  on  this  property.  A  steam  hoisting 
plant  and  pump  have  been  erected." 

On  the  south yvest  corner  of  the  Golden  Gale  location  work  has  been  com- 
menced by  opening  a  pit;  of  about  100  feet  in  length,  10  in  width,  and  of  shallow 
depth,  from  which  20  tons  of  ore  were  tiken  and  treated  in  the  mill  on  the 
Gold  Hill  property,  yielding  I  was  informed  over  $30  per  ton.  About  200 
yards  south  of  the  open  pit  a  shaft  7  by  1  2  feet  has  been  sunk  to  a  depth  cf  36 
feet  and  timbered  down  8  feet  to  solid  rock.  At  12  ftet  from  the  surface  an 
open  cut  has  been  made  from  the  shaft  south  to  the  slope  of  the  hill.  The  vein 
is  perpendicular  and  4  feet  wide  at  the  bottom  of  the  shaft,  and  runs  east  and 
west.  A  considerable  quantity  of  apparently  rich  ore  was  on  the  dump.  A 
hundred  tons  of  ore  from  the  workings  have  been  treated  in  the  Gold  Hill  mill, 
yielding  a  product  of  S  1,500.  Two  large  veins  are  on  this  location,  one  40  ff  et 
and  the  other  60  feet  in  width.    The  latter  runs  southeast  and  northwest.     The 
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former  runs  due  north  and  south  and  has  been  traced  half  a  mile  and  opened 
by  stripping  in  seven  places.  The  60-foot  vein  joins  the  40-foot  vein  at  the 
granite. 

The  Dominion  Gold  Mining  and  Reduction  Company  owns  the  Gold  Hill 
and  Black  Jack  locations,  and  the  adjoining  property,  Golden  Slipper,  including 
in  all  1,200  acres.  Eight  men  were  employed  on  the  Golden  Gate  property, 
and  Mr.  James  has  charge  of  the  work.  The  buildings  at  Gold  Hill  are 
being  used  for  the  accommodation  of  the  workmen. 

I  made  all  necessary  entries  in  the  Inspector's  book,  which  was  left  with 
Mr.  R.  H.  Ahn,  the  general  manager,  with  copies  of  the  Mines  Act,  one  to  be 
jgiven  to  the  foreman  of  the  work. 

It  is  a  matter  of  regret  that  the  necessary  instructions  given  by  the 
Director  in  his  visit  of  September  last  have  not  been  carried  out  by  fencing  or 
otherwise  protecting  the  outside  unused  shafts  and  pits  as  requested  by  the 
regulations  of  the  Mines  Act,  I  called  the  attention  of  the  foreman  at  the 
locations  and  also  of  the  general  manager  to  this  remissness,  and  directed  their 
special  attention  to  the  several  clauses  in  the  Act  relating  to  the  requirements 
to  avoid  accident.  I  directed  that  this  part  of  the  regulations  should  be 
forthwith  complied  with. 

Mr.  Oliver  Daunais  of  Rat  Portage  gave  me  the  following  description 
of  properties  which  he  owns,  but  which  are  now  lying  idle  : 

The  Nonesuch  is  situated  on  Skunk  island  at  the  bottom  of  Echo  bay, 
25  miles  via  water  and  16  by  winter  road  from  Rat  Portage.  During  last 
summer  6  to  8  men  were  employed  for  a  length  of  time  in  opening  up  the 
property  by  sinking  a  shaft  70  feet.  At  26  feet  down  a  drift  was  run  in 
westerly  18  feet,  and  discontinued  as  it  was  not  safe  on  approaching  nearer 
the  water  of  the  lake.  At  60  feet  from  the  surface,  a  crosscut  was  made 
showing  the  width  of  the  vein  to  be  45  feet,  with  granite  foot  wall ;  the 
hanging  wall  is  schistose  slate.  From  500  to  600  tons  of  ore  were  mined, 
assays  varying  from  $6  to  $60  per  ton.  Two  men  are  kept  at  the  mine 
bailing  out  water  and  making  improvements. 

Another  location  of  between  50  and  60  acres  is  on  the  mainland  border- 
ing Clearwater  bay,  and  is  known  as  the  Three  Ladies  mine.  It  is  10  miles 
nearer  to  Rat  Portage  than  the  Nonesuch.  Two  veins  have  been  opened 
and  traced  for  600  feet,  running  parallel  with  each  other  north  and  south. 
The  smaller  one  is  stated  to  be  from  20  inches  to  3  feet  in  width,  on  which 
two  shafts  have  been  sunk  48  feet  and  57  feet  respectively.  The  other  vein 
is  150  feet  distant  from  the  former  ;  a  shaft  has  been  sunk  30  feet,  showing 
the  width  of  the  vein  to  be  6  feet.  The  property  was  bought  for  $7, 500,  to 
which  has  been  added  the  expense  of  development  work.  Although  work 
has  been  suspended  for  the  past  tour  years,  Mr.  Daunais  regards  the  property 
as  one  of  great  value. 

The  Three  Friends  mine  is  located  on  the  same  bay,  five  miles  distant 
from   the  Three  Ladies  mine,  on  which  a  rich  deposit  of  ore  has  been  dis 
covered  ;  a  bbaft  has  been  sunk  45  feet. 
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On  Saturday  Jaly  1 1th,  in  coaipany  with  Lieutenant  General  Wilkin-  ji,g,na  Afine. 
son,  the  managing  director,  Mr.  R  Huntley,  the  chief  engineer,  and  others, 
1  left  Rat  Portage  to  visit  the  Regina  mine.  In  the  afternoon  we  lx)arded 
the  small  steam  yacht  Squaw,  which  the  General  had  recently  purchased 
and  completely  refitted  for  the  company's  service.  She  was  built  at  Ottawa  T*>«  Com- 
in  1891,  is  60  feet  long  and  13  feet  beam  overall.  She  can  carry  16  ya  ht  Squaw, 
tons  of  cargo  and  steam  at  from  10  to  12  miles  an  hour,  is  fitted  with  a  pilot 
house  in  front  of  the  engine,  and  has  a  large  hatchway  in  the  how,  giviujij 
easy  access  to  the  forward  hold.  Abaft  the  engine  is  a  cominodious  cabin, 
above  which  a  spar  deck  will  be  constructed.  With  this  boat  a  double 
journey  to  Rat  Portage  and  back  to  the  mine  can  easily  be  completed  in  one 
day,  the  distance  being  45  miles  by  water.  The  coat  of  the  craft  was  about 
$4,000.  This  was  her  first  trip  made  in  the  Lake  of  the  Woods,  and  after  we 
had  enjoyed  a  beautiful  run  of  two  or  three  hours  a  blinding  tornado  of  ^vind^ 
rain  and  hail  of  over  an  hour's  duration  swept  down  upon  us,  causing  the 
Squaw  to  rock  and  roll  by  times  as  though  drunken  ;  but  she  bravely  outrode 
the  fearful  raging  storm,  showing  no  symptoms  of  weakness  nor  signs  of 
foundering.  The  verdict  of  the  passengers,  of  whom  there  were  several 
besides  the  crew,  was  decidedly  given  that  she  is  seaworthy.  With  the 
clearing  up  of  the  sky  the  remainder  of  the  run  was  made  rapidly,  arriving 
at  the  dock  of  the  mine  late  in  the  evening.  The  shrill  whistle  of  the  little 
steamer  had  given  the  signal  of  our  coming,  and  several  small  boatF,  tilled 
with  the  workmen,  had  pulled  out  in  the  bay  to  give  to  the  General  a  hearty 
welcome  on  his  return,  after  an  absence  of  several  days.  The  storm  with 
unabated  fury  had  swept  up  the  lake  and  over  the  p-)int  of  mainland  jutting 
out  into  Regina  bay  on  which  the  mine  is  situated,  levelling  many  of  the 
trees  which  had  been  left  standing,  unroofing  some  of  the  dwellings,  breaking 
loose  the  dock  and  causing  general  confusion  for  a  time  in  the  camp,  but  no 
serious  accidents  occurred. 

I  was  provided  with  comfortable  lodgings  in  the  residence  of  Mr.  RoV)ert 
Huntley,  chief  engineer,  to  whose  genial  wife  and  daughter  I  am  especially 
indebted  for  the  enjoyment  in  their  home  of  the  quiet  Sabbath  rest.  It  may 
be  stated  in  honor  of  General  Wilkinson  that  besides  his  repute  for 
kindness  and  integrity  he  conducts  a  religious  service  every  Lord  s  day  in  the 
dining-room  for  the  benefit  of  the  workmen,  to  which  all  are  welcome. 

Monday  and  part  of  Tuesday  were  occupifd  in  examining  the  mine,  the 
mill  and  outside  work,  and  on  Tuesday  afternoon,  in  company  with  the 
general  manager,  Captain  Jones  and  two  or  three  builders  who  had  com- 
pleted their  work,  we  returned  to  Rit  Portage, 

Work  has  steadily  advanced  at  the  mine  since  the  visit  of  the  Director 
last  year,  whose  elaborate  description  of  the  property  is  given  in  the  tifth 
Report  of  the  Bureau  of  Mines,  p.  180, 

The  official  statf  is  composed  of  managing  director.  General  Wilkinson, 
milling  superintendent  and  assayer,  John  L'^echman,  John  Jones,  captain  of 
the  mine,  and  Mr.  Robert  Huntley,  chief  engineer. 
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The  shaft  od  No.  3  veiD,  known  as  the  main  shaft,  has  been  sunk  to  the 
ftotal  depth  of  144  feet,  being  additional  sinking  since  last  entry  in  the  Inspec- 
ftor's  book  (f  94  feet.  At  60  feet  from  surface  a  level  has  been  run  in  south 
3.3-3  feet,  with  nearly  all  the  ore  stoped  out  for  a  distance  of  70  feet  from 
entrance  and  with  a  raise  to  the  tunnel  above.  Stoping  has  been  commenced 
near  the  end  of  the  level.  At  100  feet  from  the  shaft  a  winze  has  been  sunk 
to  connect  with  level  2  ;  also  a  level  north  of  the  shaft  has  been  run  in  27 
feet.  Work  was  suspended  as  further  progress  would  interfere  with  the 
foundation  of  the  mill.  At  a  depth  of  48  feet  from  level  1,  and  108  feet 
^Tom  the  surface,  a  level  has  extended  south  of  the  shaft  97  feet,  and  is  now 
-within  3  feet  of  connection  with  the  winze  from  level  1.  A  level  north  of 
the  shaft  has  been  run  in  63  feet  and  discontinued,  as  it  is  considered  unsafe 
to  run  under  the  lake  at  this  shallow  depth.  A  stope  in  this  level  is  being 
iuade  at  a  distance  of  15  feet  from  the  shaft.  The  main  shaft  has  reached  a 
depth  of  36  feet  below  the  floor  of  level  2,  and  sinking  is  being  coatinued. 

The  ladder  or  man  way  of  the  shaft  has  been  securely  divided  from  the 
skip-way  down  to  near  the  second  level ;  this  open  part  of  the  shaft  must 
also  be  cased  off  from  the  ladder  way  to  insure  safety  to  the  workmen.  The 
ladders  are  firmly  placed  at  convenient  angles  with  substantial  rests  or  plat- 
forms at  near  distances.  Guards  were  placed  at  all  the  approaches  to  the 
«haft  and  coverings  to  the  entrances,  excepting  the  part  yet  to  be  divided  ; 
otherwise  the  shaft  was  in  a  neat  and  safe  condition. 

The  tunnel  starting  at  the  mouth  of  the  shaft  has  been  driven  in  209 
feet,  being  additional  since  the  last  entry  of  132  feet,  and  the  work  is  being 
continued.  The  vein  at  the  place  of  working  in  the  tunnel  measures  12 
inches  in  width.  The  winze  at  70  feet  from  the  entrance  has  been  sunk 
through  to  level  1,  making  50  feet  additional  sinking  since  last  entry.  At  a 
^ahort  distance  from  the  entrance  a  pillar  has  been  left  standing  for  support ; 
the  ore  has  been  stoped  out  to  near  the  surface  and  the  tunnel  timbered  over. 
Elevation  from  floor  of  tunnel  to  surface  about  50  to  60  feet. 

At  a  distance  of  400  feet  from  the  main  shaft  on  No.  3  vein  an  air  shaft 
6  by  7  feet  is  being  sunk  to  eventually  connect  with  the  tunnel.  The  depth 
at  this  date  is  30  feet  and  work  is  progressing.  A  shaft  known  as  Camp 
«haft  has  been  sunk  19  feet  on  No.  1  vein  and  discontinued  in  order  that  the 
labor  might  be  employed  on  a  more  promising  location  on  the  West  vein. 
About  a  dozen  additional  quartz  veins  have  been  discovered  on  the  property 
Tunning  parallel  to  No.  3  vein.  All  that  have  been  assayed  show  gold  and 
^several  in  paying  quantities  ;  one  assay  of  ore  from  a  vein  supposed  to  be  a 
^continuation  of  the  West,  vein  showed  one  ounce.  The  West  vein  is  20  feet 
in  width  and  runs  parallel  with  the  other  vein.  The  outcropping  has  been 
traced  200  yards,  and  a  number  of  stringers  or  veins  of  pure  quartz  are  em- 
braced in  it.  About  the  middle  of  this  vein  a  shaft  of  6  by  10  feet  has  been 
rsunk  17  feet.  This  shaft  includes  two  of  the  small  pure  quartz  veins  and  at 
the  depth  of  the  shaft  they  have  consolidated  into  one  vein  of  36  inches  in 
width  bhowing  per  assays  l^  to  22  pennyweight  of  gold.  The  shaft  is  about 
300  yards  west  of  the  mill  and  40  feet  above  it.     It   is  proposed  to  construct 
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a.  down  grade  tramway  over  which  the  ore  can  be  carried  into  the  top  of  the 
mill. 

An  additional  boiler,  80  h.  p.,  has  been  put  in  place  and  will  be  ready  Machinery 
for  use  during  the  present  week ;  also  a  three  drill  Sargent- 1 ngersoll  air  com- 
pressor and  air  holder  have  been  added  and  will  be  operated  within  a  few 
days.  Piping  for  the  compressed  air  had  Vieen  put  in  place  in  the  tunnel  and 
all  the  levels  and  throe  or  four  air  drills  will  be  employed  constantly  in  the 
mine.  A  new  three-quarter  inch  pliable  steel  cable  has  been  supplied  for  the 
hoist.  A  Northey  pump  is  placed  in  the  second  level  of  the  main  shafr,  and 
takes  from  the  sump  underneath  all  the  drainage  from  the  mine.  A  Cameron 
sinking  pump  has  been  provided,  but  not  yet  brought  into  use. 

The  mill  has  been  running  only  at  intervals.  A  new  amalgamating 
table  has  been  added  for  cleaning  up  the  battery  Hands,  and  a  separator  has 
been  placed  at  the  mercury  trap.  All  steam  pipes  in  the  mill  have  been  sup- 
plied with  asbeatcs  coverings.  Two  Northey  pum})8  are  used  in  the  mill,  one 
to  supply  water  for  the  reservoir,  the  other  to  feed  the  boilers.  All  exposed 
parts  of  the  machinery  in  both  mine  and  mill  are  protected  by  guards  except- 
ing the  fly  wheels  on  the  air  compressor,  and  these  must  be  guarded  when 
started  for  work.  Safety  valves,  water  guages  and  dials  are  in  place  on  the 
boilers. 

The  mill  has  been  running  at  intervals  since  September  5th,  1895,  mak- 
ing a  total  of  2,897  hours,  and  treating  during  the  time  2,787  tons  of  ore, 
giving  a  return  of  943  ounces  of  gold  with  a  heavy  loss  in  the  tailings. 

The  ho^st  shaft  and  dressing  room  which  were  destroyed  by  fire  during 
last  winter  have  been  rebuilt  on  a  larger  scale. 

Houses  have  been  erected  for  the  chief  engineer  and  the  captain  of  the 
mine,  together  with  several  smaller  dwellings  for  the  workmen.  The  large 
sleeping  camp  has  been  furnished  and  a  new  office  built,  also  an  assay  office 
and  a  larger  and  commodious  blacksmith  shop. 

The  force  employed  consists  of  an  office  clerk,  28  miners,  2  muckers, 
1  timber  man,  2  landers,  3  engineers,  8  mill  men,  22  general  work,  5  carpen- 
ters, 2  blacksmiths,  1  mason,  1  charcoal  burner,  1  in  store,  2  cooks,  2  cookees 
and  3  boatmen,  making  a  total  of  84.  This  includes  men  who  were  employed 
during  active  construction  work,  and  the  number  will  soon  be  reduced. 

Accompanying  the  Inspector's  book  which  was  given  to  the  managing 
director  were  copies  of  the  Mines  Act  for  the  captain  of  the  mine  and  mill 
forGraan,  with  the  special  request  to  carefully  examine  the  mining  regulations 
therein  contained.     Notices  were  also  posted  up. 

In  a  letter  under  date  of  January  I4th  Ust  the  manager,  Mr.  John  pr, .yreM  m»de 
Leechman,  states  that  since  my  visit  to  the  mine  in  July  the  main  shaft  has  ^^  January. 
been  sunk  89  feet,  the  tunnel  driven  7  feet,  the  second  level  south  200  feet, 
the  third  level  south  116  feet,  the  third  level  north  1<'7  feet,  the  West  shaft 
has  been  sunk  55  feet  and  the  first  level  north  driven  14  feet.  The  quantity 
of  ore  mined  in  the  interval  was  3,239  tons.  "  No  changes  have  been  made 
in  the  mill,  which  has  been  running  steadily  since  your  visit,"  Mr.  Leechman 
adds  The  number  of  laborers  (including  miners)  employed  underground  is 
30,  and  at  the  mill  7,  including  mill  men,  engineers  and  foremen. 
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Mikado  Mine.  Since    the    visit   of    Dr.   Coleman    to   the   Mikado  last   summer   it   has 

attracted  special  notice  for  the  extent  as  well  as  the  richness  of  the  ore.      He 
then  made  note  of  it  in  Bulletin  No,  1  as  follows  : 

''Perhaps  the  most  interesting  mining  development  of  the  year  is  to  be 
found  on  the  western  Shoal  lake,  35  miles  from  Eat  Portage  and  about  IQ 
miles  east  of  the  boundary  of  Manitoba.  The  Mikado  mine,  found  by  an 
Indian  a  year  ago,  has  been  purchased  for  $25,000  by  a  London  company 
under  the  chairmanship  of  Col.  W.  T.  Engledue,  and  has  been  worked 
sufficiently  to  show  that  the  ore  is  very  rich,  though  not  enough  sinking  ha» 
been  done  to  prove  the  extent  of  the  deposit.  The  quartz  contains  a  variety 
of  sulphides,  including  a  sulphide  of  bismuth  new  to  the  Lake  of  the  Woods 
region,  and  a  considerable  part  of  the  gold  is  carried  by  these  refractory 
minerals,  but  probably  two-thirds  of  the  gold  contains  ore  free  milling,  the 
gold  occurring  in  thin  plates  rather  than  nuggets.  The  ore  treated  is  the 
richest  found  in  large  quantities  in  Ontario,  and  the  ore  now  on  the  dump, 
after  only  a  few  months  work  by  a  small  force,  contains  value  sufficient  to  pay 
for  the  mine  and  a  simple  equipment." 
Col.  Engle-  The  following  is  the  official  report  made  by  the  chairman,  Colonel  Engle- 

due s  report     ^j^g^  g^^  ^[jg  ordinary  general  meeting  of  the  South  African  General  Develop 
company,         ment    Syndicate,  Limited,  in  London,  England.      After   detailing  the  various 
hindrances  to  mining  in  South  Africa,  he  said  : 

"Your  directors  finding  the  channels  of  prospecting  and  investment  in 
South  Africa  closed,  at  all  events  for  some  time,  decided  to  strike  out  a  new 
line  and  to  promote  a  gold  mine  in  another  part  of  the  world,  namely,  the 
Lake  of  the  Woods,  Ontario,  Canada,  within  Her  Majesty's  domains,  and 
only  twelve  days  easy  journey  from  London.  Strictly  speaking,  the  history 
of  this  transaction  belongs  to  our  next  meeting,  as  the  expenditure  was  nob 
incurred  during  the  period  now  under  review,  but  it  is  felt  that  an  account  of 
a  very  favorable  and  promising  investment  may  not  be  out  of  place  on  this 
occasion.  I  will  therefore  briefly  describe  our  new  venture.  In  June  last  I 
was  deputed  by  your  board  to  proceed  to  Canada  to  inspect  a  gold  raining 
property  called  the  Mikado,  situated  on  the  Lake  of  the  Woods,  Ontario, 
about  36  miles  southwest  of  the  town  of  Rat  Portage.  I  found  a  well- 
defined  quartz  reef,  6  to  8  feet  wide,  which  had  been  stripped  for  a  length  of  100 
feet,  and  opened  on  by  pits  for  a  further  distance  of  314  feet.  I  took  miners 
with  me  and  tested  the  reef  in  several  places  by  large  blasts,  thus  enabling  me  to 
get  fair  average  samples.  These  were  assayed  at  Toronto,  the  general  average 
showing  4J  oz.  per  ton.  With  such  a  result,  and  considering  the  large  size  of 
the  lode  and  its  favorable  geological  position,  your  directors  thought  it  safe  to 
proceed  with  the  formation  of  the  Mikado  Gold  Mining  Co.,  with  a  capital  of 
£45,000  in  £1  shares,  of  which  .£15,000  were  reserved  for  working  capital 
Of  this  capital  the  South  African  General  Development  Syndicate  hold  28,000 
shares,  and  have  call  at  par  of  5,000  more.  A  competent  manager  wrh 
despatched,  arriving  at  the  mine  on  August  19,  and  by  the  end  of  that  month- 
that  is,  in  only  about  10  days — 114  tons  of  ore  were  quarried  and  sent  to  th(> 
Dominion  Go's,  batteries  to  be  crushed,  producing  417  oz.  of  gold,  or  2.0'' 
oz.  per  ton,  exclusive  of  the  gold  in  the  concentrates,  which  ran  2  J  oz.  per  ton 
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A  few  days  later  22  tons  of  ore  were  milled,  which  yielded  110  o/   of  gold,  or 

6  oz.  per  ton,  the  total   value  being  $7,512.     Roughly,  that  would  be  about  V"^;  1^»'K^ 

XI, 500.     Since  that  time  about  700  tons  of  ore  have  been  quarri»'d,  and  will  to  hib 

be  crushed  as  soon  as  the  ice  on  the  lake  breaks  up  and  permits  of  navigation. 

The  ore  has  the  appearance  of  being  as  rich  as  that  previously  raised,  and 

should    be   worth  about  £5,000.     In  addition    to  the  lode   lirst   discovered 

another  rich  vein  of  about  4  feet  in  width  has  been  found,  and  is  now  being 

worked,  and  the  last  average  assays  taken  by  the  manager  over  a  length  of 

about  100  feet  gave  10  oz.,  7 h  oz.,  and  5  oz.  10  dwt.  of  gold  per  ton.     There 

is  every  probability  of  this  reef  being  equally  as  rich  as  the  first.      A  very 

complete  mining  camp  has  been  erected;  a  main  shaft  1*2    feet  by  G  feet   is 

being  sunk,  and  at  60  feet  deep  a  crosscut  is  being  driven  to  cut  the  lode.     A 

steam  hoisting  engine  and  boiler  have  been  ordered,  and  complete  plans  have 

been  drawn  up  for  the  erection  of  a  battery  and  the  laying  out  of  suitable 

dressing  machinery.     These  however  will  not  be  ordered  until  the  lodes  have 

heen  further  proved  in  depth.     In  the  meantime  the  crushing  of  about  200 

tons  of  ore  which  was  conveyed  to  the  public  mill  before  the  navigation   was 

closed  is  being  proceeded  with,  and  we  have  just  heard  that  of  that  (juantity 

144  tons  of  2,240  lb.  have  been  crushed,  yielding  442  oz.  of  gold,  or  a  little  over 

3  oz.  per  ton.     The  value  of  this  crushing  is  about  £1,400,  and  will  provide 

funds  for  continuing  developments.     I  may  here  say  that  only    £500  have 

been  remitted  to  the  mine  from  London,  the  expenditure  having  been  met 

out  of  the  gold  raised,  and   there  is  every  probability  that  no  further  money 

will  be  raised  from  this  side,  and  that  the  mine  will  pay  for  its  own  machinery. 

The   area  of  the  property  at    first  acquired  was   123  acres,    but  about  200 

additional  acres   have  since  been  granted  on  lease,  so  that  the  company  has 

sufficient  area  to  admit  of  subdivision  should  this  prove  desirable.     As  the 

Lake  of  the  Woods  gold  mining  district  is  but  little  known  as  yet  to  English 

investors,  a  brief  description  of  the  locality  may  interest  you.     The  lake,  with 

its  numerous  islands  and  extensive  shores,  occupies  an  area  of  about  80,000 

square  miley,  and  on'y  became  known  to  prospectors  when  the  advent  of  the 

Canadian  Pacific  Railway  opened  up  communication.     Little  progress  in  gold 

mining    however   was    made    until    six    years  ago,    when  the    settlement  of 

boundary  disputes  and  the  discovery  of  the  successful  Sultana  mine  and  the 

opening  up  of  the  Regina  mine  and  other  rich  properties  in  the  Seine  and 

Rainy  rivers  caused  a  general  inliux  of  explorers,  with  the  result  that  in  every 

part  of  the  lake's  shores,  and  in  spots  widely  apart,  numerous  gold  bearing 

lodes  have  been  discovered.     The  district  generally  is  served  from  Kat  Portage, 

a  to-vn  of  about  5,000  inhabitants  on  the  Canadian  Pacitic  Railway,  and  every 

part    of   the   lake    is  easily    accestible   by  steamer,  rendering  the   carriage  of 

machinery  and  supplies  easy  and  cheap.      Since  the  discovery  of  the  Mikado 

the  whole  of  the   immediate   neighborhood   has   been   prospected,  and  a  larg.- 

number  of  rich  properties   have  been  located.     Considerable  American  capital 

has  been  attracted,  and  the  coming  spring  will  see  widely-spread  developments 

to  the  rich  aiea.     I  may  here  mention  that  we  have  been  lately  approached  to 

take  up  other   properties  in  the  Lake   of   the    Woods,  and  it  is  quite  p?ssiblt« 

the  directors  may  appeal  to  the  shareholders  to  give  them  a  chance  of  sharing 
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in  what  are  likely  to  be  very  valuable  concessions.  There  are  very  few 
localities  in  the  world  where  mining  can  be  carried  on  under  better  economic 
conditions  than  in  the  Lake  of  the  Woods.  The  climate  is  excellent,  supplies 
are  plentiful,  labor  is  cheap,  machinery,  etc.,  can  be  easily  transported,  and 
properties  can  be  effectively  supervised  from  England,  as  the  journey  from 
London  only  occupies  11  or  12  days.  The  board  trust  that  the  acquisition  of 
this  valuable  Mikado  property  will  more  than  compensate  you  for  the  dis- 
appointing results  in  South  Africa,  and  hope  in  another  six  months  to  show 
good  results  producing  substantial  dividends." 

Through  the  courtesy  of  the  manager  of  the  mine  the  following  will  show 
the  extent  of  the  work  brought  up  to  the  end  of  January  : 

There  are  two  veins  on  the  location,  parallel,  400  feet  distant  from  each 
other  on  a  course  35*^  south  of  east.  On  No,  1  vein  is  an  open  quarry  on 
Reeent  pro-  the  outcrop  150  feet  long,  20  feet  deep  and  10  feet  wide.  On  No.  2  vein  is 
an  open  quarry  on  the  outcrop  70  feet  long,  15  feet  deep  and  10  feet  wide. 
A  shaft  has  been  sunk  on  vein  No.  1  38  feet  east  from  the  lode  in  the  hanging 
wall,  perpendicular,  size  6  by  12  feet.  The  depth  at  present  is  70  feet  and 
continues  to  be  sunk.  A  cross-cut  is  driven  on  the  60-foot  level  towards  the 
vein,  striking  it  34  feet  distant  from  the  shaft.  The  size  of  the  crosscut  is  4 
by  6  feet.  Driving  in  the  vein  to  the  right  and  left  is  just  commenced. 
Sixteen  men  are  employed  in  underground  work  and  quarries,  and  the  cost  of 
these  works  up  to  date  is  $4,747.72.  Locomotive  boilers  of  40  h.  p.,  a  hoisting 
engine  of  double  cylinder  and  double  drum  of  30  h.  p.  are  at  woik  since 
December.     The  equipment  is  at  the  surface. 

The  buildings  consist  of  a  sleeping  camp  for  32  men,  dining  camp  and 
kitchen,  manager's  house,  at  say  office,  book  office,  dwelling  house,  two  sheds, 
blacksmith  shop^  stable  for  farm  horses,  s^aft  house,  boiler  house,  hoisting 
engine  house,  pithead  frame  45  high,  8  by  8  feet,  sawn  timber  for  a  two- 
compartment  shaft  and  powder  house. 

The  cost  of  equipment  for  labor,  machinery  and  materials  was  $13,945. 

A  20  stamp  mill  will  be  erected  consisting  of  a  Gates  crusher,  20-stamp 
battery  and  copper  plates  for  amalgamation,  four  percussion  tables,  two 
buddies,  two  billhartz  tables  and  four  classifiers  for  concentration,  two  boilers  of 
40  h.  p.  each  and  one  engine  40  h.  p.  and  an  arrangement  for  a  bromo-cyanide 
procfss  for  extracting  gold  from  tailings.  The  estimated  cost  of  the  mill  is 
$15,000,  including  building.    The  quartz  runs  $60  per  short  ton  on  an  average. 

Part  of  July  16th  was  occupied  in  going  through  the  reduction  works  of 
the  Gold  Mining  and  Reduction  Co.  at  Rat  Portage.  The  mill  has  been 
%'jHafT  ^'"^  refitted  throughout,  and  although  not  running  at  this  date  it  had  the  appear- 
ance of  being  in  excellent  condition  and  of  capacity  for  treating  daily  a  large 
quantity  of  ore.  I  was  informed  that  the  several  lots  run  through  had  proved 
very  satifcfactory.  In  addition  to  treating  the  ores  from  a  number  of  the 
company's  mines,  it  will  serve  as  a  custom  mill,  and  being  situated  near 
several  producing  mines  favorable  opportunity  will  be  offered  to  the  owners, 
not  only  to  have  the  value  of  their  ores  determined  by  mill  run,  but  also  they 
will  be  able  to  utilize  the  returns  in  farther  working  their  properties  without 
the  delay  and  expense  of  constructing  mills  of  their  own.     A  system  is  adopted 
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by  which  customers  bringing  their  ores  to  the  mill  cannot  fail  to  get  fair  and 
generous  treatment.  Of  receno  date  the  Company's  manager,  Mr.  Ahn. 
writes  as  follows  : 

"Thesa  works  are  being  added  to,  and  the  new  chlorination  and  cyanide  Addition  of 
plant  will  soon  be  in  course  of  construction.     These  works  are  a  customs  mill  and^yanld" 
and  equipped  with    20   new  stamps  furnished  by  Fraser  and  Chalmers  :  any  pl^n^**- 
quantity  of  ore  can  be  treated.     There  is  also  separate  machinery  for  testing 
in  any  way  desired  small  (quantities  of  ore.     Customers   taking  ore  into  the 
works  can,  if  they  are  capable  and  responsible,  have  the  works  turned  over  to 
them  so  that  they   can   superintend  the   treatment  of   their   own  ores.     All 
parties  supplying  ore  are  requested  to  send  in  a  representative  to  superintend 
the  work.     We  wish  to  satisfy  everyone  that  they  are  getting  fair  treatment." 

The  Ferguson  mine  is  situated  four  miles  out  on  the  Government  road  ^'r''"*^' 
leading  from  Mine  Centre  to  Bad  Vermillion  lake.  The  road  was  in  good 
condition  and  has  materially  aided  the  mining  interests  of  the  locality' 
Mining  men  spoke  in  admiration  of  the  Government  for  their  liberal  policy 
in  opening  up  this  very  considerable  tract  of  mining  territory,  the  expense  of 
which  could  not  have  been  borne  by  themselves.  The  syndicate  owning  the 
property  was  organized  in  London.  Eng  ,  early  in  the  past  year  under  the 
title  of  the  Seine  River  Gold  Mining  Co.  (Limited),  with  caj)ital  of  .£100,000, 
of  which  the  promoters  retained  £60,000.  Shares  to  the  amount  of  .£25,000 
were  offered  and  subscribed  ;  the  remaining  XL'), 000  was  not  put  on  the 
market.     The  locations  consist  of  ALII 0-111  and  K223. 

Several  veins  have  been  discovered  on  the  property  and  the  work  being  Kxploiation 
done  consists  in  stripping  veins,  opening  pits  and  sinking  shafts.  The  vein  ^^ 
known  as  the  Daisy  on  location  ALlll  has  been  traced  l.OOO  feet  and  strip- 
ping has  been  done  in  several  places.  Two  shafts  were  being  sunk.  No  1 
had  reached  the  depth  of  51  feet  and  had  been  neatly  collared  up  for  15  feet 
from  surface,  6  by  10  feet  in  the  clear.  Hoisting  was  being  done  by  windlass 
and  bucket.  At  130  feet  northwest  of  this  shaft  No.  2  had  been  sunk  to 
the  depth  of  44  feet.  The  vein  in  both  shafts  showed  an  average  width  of  one 
foot.  The  Government  vein  on  ALU 0  has  been  stripped  for  a  distance  of 
1,000  feet,  exposing  a  vein  of  2  feet  wide  for  the  entire  length.  Two  test 
pits  of  10  feet  each  and  other  lesser  pits  have  been  sunk  along  the  vein.  This 
vein  is  500  feet  distant  frem  the  Daisy  and  runs  parallel  with  it,  the  course 
being  northwest  and  southeast.  The  vein  known  as  the  Big  vein  on  A  LI  10, 
is  600  feet  south  of  Government  vein  and  has  an  outcropping  for  1,200  feet. 
One  shaft  8  by  10  feet  has  been  sunk  on  it  22}  feet  and  two  pits  of  14  and 
7  feet  respectively.  The  vein  averages  it  is  said  3 J  feet  in  width  :  the  shaft 
was  filled  with  water.  The  Finn  vein  which  outcrops  about  500  feet  from 
the  southwest  corner  of  location  110  luns  parallel  with  the  Big  vein  and 
extends  to  and  across  K223  ;  at  the  beginning  of  the  vein  a  shaft  6  by  9 
feet  has  been  sunk  51  feet,  and  is  filled  with  water.  The  vein  is 
reported  to  be  2  feet  in  width.  Several  other  veins  havp  been  discovered, 
and  limited  work  done  on  some  of  them  give  showinT;s  of  free  gold.  The 
workings  are  at  an  elevation  of  150  feet  above  Shoil  lake.  Hud  near  the 
public  road. 
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Two  miles  from  the  mine,  via  the  Government  road,  brings  you  to  a 
landing  on  Shoal  lake,  and  by  boat  Mine  Centre  is  quickly  and  easily  reached 
by  a  sail  of  two  miles.  The  road  which  runs  into  Mine  Centre  by  a  more 
circuitous  route  is  kept  in  an  excellent  state  for  travel. 

buiM^ings.  '^^®  buildings  of   the  Ferguson  camp    consist  of  residence    and  office, 

16x32  feet,  sleeping  camp,  12x16  feet,  boarding  camp,  with  wooden  walls 
and  tent  covering,  16x30  feet,  warehouse,  16x20  feet,  assay  office  and  a 
small  powder  house  300  feet  from  the  workings. 

The  force  of  men  employed  varies  from  15  to  20  and  work  is  chiefly  done 
by  contract. 

Requirements.  Before  drifting  is  done  in  No.  1  shaft  ladders  must  be  securely  fastened  at 

a  proper  incline,  with  rests  at  short  distances..  When  machinery  is  intro- 
duced for  hoisting  the  ladder  way  must  be  divided  by  casing  from  the  part 
of  the  shaft  used  for  hoisting.  A  railing  is  required  to  be  placed  around  the 
mouth  of  the  shaft,  only  leaving  space  for  working,  and  when  the  shaft  is  not 
in  use  this  opening  must  also  be  protected  with  guards.  The  air  was  bad  in  the 
bottom  of  this  shaft,  which  will  be  remedied  by  the  use  of  air  compressor 
drills  when  used,  and  meantime  may  be  improved  by  keeping  a  heated  stove 
at  the  surface  with  an  air  pipe  feeding  it  from  the  bottom  of  the  shaft.  All 
unused  pits  and  open  cuts  must  be  fenced,  or  notices  posted  giving  warning 
of  danger.  Shaft  No.  2  must  be  provided  with  the  same  protection  as  shaft 
1,  and  the  ladders  in  the  man-way  properly  arranged  and  made  secure 
against  accident.  The  Inspector's  book  was  left  with  the  Superintendent  of 
the  mine,  Mr.  Arthur  W.  B.  Whiteley,  with  copies  of  the  Mines  Act,  and  a 
special  request  to  have  the  foreman  of  the  mine  examine  the  parts  relating  to 
the  responsibility  of  contractors  and  the  regulations  for  conducting  work. 

In  a  letter  under  date  of  January  30th  from  Mr.  Charles  J.  Hollands, 
Crown  Lands  Agent  at  Fort  Frances,  I  am  informed  that  Mr.  Varty  has 
recently  arrived  from  India  to  take  charge  of  the  property.  Mr.  Varty  had 
gone  out  to  Duluth  to  bring  in  another  hoist  and  pump,  and  two-stamp 
Fraser  and  Chalmers  mill  for  testing  purposes. 

HUlyer  Mine.  The  Hilly er  pr  Lucky  Coon  mine,  half  a  mile  south  of  the  Ferguson,  was 

standing  idle  on  July  7th,  when  I  visited  the  locality.  The  two  shafts  which 
had  been  sunk  were  filled  with  water ;  drifting  had  been  done  to  a  limited 
extent  and  a  small  quantity  of  ore  obtained  and  treated  in  the  five-stamp 
mill. 

4f'oleii  Mine.  The  Foley  mine,  two  miles  aL.d  a  half  west  of  Mine  Centre,  was  visited 

in  company  with  the  superintendent,  Mr.  R.  H.  Flaherty,  on  July  8.  Work 
had  been  suspended  since  the  first  of  the  month,  but  would  be  recommenced 
upon  the  arrival  of  Mr.  J.  C.  Foley,  who  had  been  absent  for  a  length  of  time 
on  business  in  connection  with  the  property.  On  my  return  to  Rat  Portage 
a  few  days  later  I  learned  that  we  had  passed  each  other  on  the  steamers  on 
Rainy  river,  as  he  was  going  up  to  the  mine.  Work  was  immediately  resum 
ed,  and  I  am  informed  it  has  been  continued  through  the  year.     The  follow 
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ing  notes  taken  when  at  the  mine  will  show  the  advance  in  work  since  the 
entries  made  in  the  Inspector  s  book  the  previous  year  l)y  the  Director,  who 
then  inspected  the  property. 

No.  5  shaft,  sunk  on  No.  5  vein,  AL75,    had  reached  a    depth  of  113  Progroaa  ^f 
feet,  making  additional  sinking  since  last  entry  of  GO  feet.     At  the  bottom  of  i*!,^rkT"'^"^ 
the  shaft  a  drift  had  been  run  in  south  I'J  feet.     The  measurements  were  made 
previously  by  the  superintendent  of   the  mine,  the   shaft  now  being  nearly 
tilled  with  water. 

The  shaft  known  :is  the  North  shaft,  Bonanza,  is  on  location  AL74, 
and  was  sunk  a  depth  of  100  feet  to  level  1.  It  is  sunk  a  further  depth  of 
50  feet  to  level  2,  and  continued  a  further  dei)th  of  50  feet  to  level  3,  also 
below  the  floor  ol'level  3  to  the  depth  of  8  feet,  making  the  total  d<ptl-  of 
the  shaft  from  the  surface  208  feet,  being  '20'2  feet  additional  sinking  since 
last  entry.  Level  1  has  been  run  south  of  the  shaft  (H  feet,  and  north  of  it 
37  feet.  At  level  2  a  south  drift  extends  from  the  shaft  105  feet  and  the 
north  drift  10  feet.  Level  3  has  been  run  in  north  70  feet  from  the  shaft 
and  south  of  it  10  feel".  The  dip  of  the  vein  from  the  surface  to  level  1  is  80° 
east,  from  level  1  to  level  2,  89°,  and  again  from  level  2  to  level  3,  ST.  The 
width  of  the  vein  at  the  bottom  of  the  shaft  is  30  inches,  and  the  average  width 
from  surface  to  bottom  is  38  inches.  No  additional  sinking  on  sh.ift  No.  0 
has  been  made  since  last  entry. 

Ten  miners  had  been  constantly  employed  in  the  mine,  and  about  an 
equal  number  of  laborers  doing  outside  work. 

Three  3J-inch  IngersoU  drills  had  been  in  regular  use  in  the  mine,  and 
four  part  of  the  time. 

No  new  machinery  had  been  introduced  since  the  last  inspecti<»n.  What  Machinery 
was  then  on  hand  had  been  properly  placed,  and  in  use  proved  entirely  nJ^pnt'/'  '^ 
satisf'ictorv. 

An  additional  water  tank  had  been  placed  in  the  engine  room  of  2,000 
gallons  capacity,  and  with  the  former  one  of  1,900  gallons  gives  the  total  of 
4,800  gallons,  sutlicient  to  supply  the  boilers  for  48  hours. 

The  power  house,  built  of  atone,  is  placed  at  the  distance  of  800  feet 
from  the  workings. 

About  400  tons  of  apparently  free  milling  ore  had  been  taken  from  the 
mine  during  the  development  stages  of  the  work,  the  policy  being  to  leave  as 
much  in  the  mine  as  possible  until  required  for  future  milling. 

The  road  leading  up  from  the  dock  bad  been  completed  to  the  north 
shaft. 

The  machinery,  though  standing  idle,  was  apparently  in  good  condition. 
The  signal  service  which  the  superintendent  stated  was  perfect  extends  from 
the  engine  to  the  hoist,  a  distance  of  1,200. feet.  A  five  eighths  plough  steel 
cable  is  used,  running  over  pulleys  placed  on  a  trestle-way  for  most  of  the 
distance  from  the  engine  to  the  place  of  hoist.  It  is  noteworthy  that  no 
accident  has  ever  occurred  at  the  mine. 
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The  projected 
Iwenty-stamp 
mill. 


Report  of  pro- 
gress to  the 
first  of 
December. 


Lucky  Joe 
Vein. 


Test  pits  on 
other  veins. 


The  superintendent  informed  me  that  on  Mr.  Foley's  return,  which  was 
then  expected  at  any  day,  work  in  all  probability  would  be  immediate- 
ly commenced  towards  the  construction  of  a  twenty-stamp  mill  on 
the  border  of  the  lake  where  supplies  would  be  easy  of  access.  A 
sufficient  quantity  of  good  milling  ore  he  considered  had  already  been  ex- 
posed in  the  mine  to  warrant  such  an  outlay.  The  distance  from  the  north 
shaft  to  the  proposed  mill  site  I  was  told  is  3,300  feet.  In  view  of  extensive 
uture  working  I  considered  it  necessary  to  leave  the  following  instructions, 
which  were  included  in  the  entries  made  in  th«  Inspector's  book  and  left  with 
the  superintendent : 

"The North  shaft  must  be  refitted  and  put  in  good  working  condition  for 
permanent  work  before  future  mining  operations  are  commenced.  In  places 
the  walls  require  trimming  and  the  ladder- way  cased  off  from  the  part  of  the 
shaft  used  for  hoisting ;  the  ladders,  which  are  now  perpendicular  and  in  bad 
condition,  must  be  renewed  and  placed  at  proper  incline  and  with  suitable 
rests.  Guards  must  be  placed  at  the  approaches  to  the  shaft  in  all  the  levels 
and  coverings  at  places  of  entrance  when  not  in  use.  All  unused  shafts  and 
open  pits  require  fencing,  or  notices  posted  up  giving  warning  of  danger.  The 
fly  wheels  and  other  exposed  parts  of  the  machinery  must  be  provided  with 
railings." 

The  following  report  of  the  manager,  Mr.  Foley,  brings  the  measurements 
of  the  several  workings  up  to  December  Ist : 

North  shaft,  depth  210  feet.  North  drift,  100-foot  level,  37  fr.  8  in.  ; 
south  drift,  61  ft.  7  in.,  width  of  vein  24  in.  North  drift,  150-foot  level,  63 
ft.  3  in.;  south  drift,  165  ft.  7  in.  ;  width  of  vein  21  in.  North  drift,  200 
foot  level,  77  ft.,  south  drift,  66  ft.  4  in.  ;  width  of  veic,  26  in.  On  the  150- 
foot  level  an  upraise  or  winze  was  started  in  the  south  drift  46  feet  from  the 
shaft  and  carried  21  feet  8  in.  on  December  1.  On  the  150-foot  level  a  winze 
was  started  in  the  south  drift,  75  ft.  from  the  shaft,  which  measures  18  ft. 
5  in.  On  the  same  level  a  winze  was  started  in  the  north  drift  32  ft.  from 
the  shaft,  measuring  under  the  same  date  19  ft.  5  in.  On  the  150-foot  level 
a  cross- cut  to  the  Jumbo  vein  was  made  at  160  ft.  from  the  shaft  in  the  south 
drift  and  has  been  carried  52  feet,  and  Mr.  Foley  states  that  the  vein  must  soon 
be  reached,  as  there  remained  only  19  ft.  on  December  1.  No.  5  shaft,  depth 
114  feet.  North  drift,  62ft.  level,  47  ft.  6  in.;  south  drifr,  83  ft.  2  in.; 
width  of  vein,  25  in. 

Every  indication  points  to  Lucky  Jo©  being  one  of  the  most  valuable  veins 
on  the  property.  As  depth  is  reached  the  vein  strengthens  and  gives  every 
indication  of  increased  richness  and  permanency.  The  sinking  on  this  vein 
has  reached  a  depth  of  22  feet,  and  a  drift  has  been  started  south  measuring 
December  1,  16  ft.  7  in.,  the  width  of  the  vein  being  16  in. 

During  the  season  the  following  test  pits  have  been  put  down  on  other 
veins,  namely  : 

AL74,  Northeast  shaft,  vein  No.  9,  31  ft.  ;  widthof  vein,  i\  ft.  ;  assays 
run  from  $8  to  $66. 

AL74,  No.  3  shaft,  10  ft.  ;  width  of  vein,  3  ft.  4  in.  ;  assay  values  from 
$6  to  $31. 
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AL74,    No.   1   shaft  on  West  vein,  12  ft.  ;  width  of  vein,  20  in.  ;  assay 
values  from  $5  to  $16. 

AL75,  No.  1  shaft,  IG  ft.  ;  width  of  vein,  15  in.  ;  assays  from  .^7  to  $43. 

AL75,  No.  3  shaft,  14  in.  ;  width  of  vein,  3  ft.  4  in.  ;  assays  from  $8.50 
to  $72. 

AL75,  No.  4  shaft,   19  feet;  width  of  vein,   22  ft.  ;  assay   value  of  75- 
pomnd  sample,  average  SG2. 

AL76,  No.  1  shaft,  1  3  ft.  ;  width  of  vein,  20  ft.  ;  assays  run  from  5^2  to  80. 

In  a  communication  received  from  Foit  Francis  of  3f)th  ult.,  Mr.  Charles 
Holland?,  Crown  Lands  Agent,  says  : 

"Work  at  the  Foley  mine  is  being  pushed  forward  with  great  energy. 
The  mill  is  now  in  perfect  running  order  with  the  exception  of  two  vanners 
which  are  on  their  way  to  the  mine  from  Tower,  and  Mr.  Foley  told  me  yes- 
terday that  he  had  every  reason  to  expect  that  he  would  be  ready  to  start  up 
by  the  Ist  of  February.  Their  principal  shafts  are  on  the  Jionanzi  vein, 
parallel  to  which  is  a  large  vein  known  as  the  Jumbo  on  which  no  shaft  has 
been  sunk,  but  a  drift  has  been  run  at  right  angles  to  the  Bonanza  at  the  150- 
foot  level.  This  has  struck  the  Jumbo  in  about  90  feet,  30  feet  further  than 
they  expected  to  have  to  go,  consequent  on  the  different  dip  of  the  two  veins. 
The  vein  where  they  have  struck  it  is  about  5  feet  and  is  heavily  mineral 
ized.  It  has  not  yet  been  assayed,  but  the  pannings  indicate  that  it  carries 
more  free  gold  than  it  did  at  the  surface,  which  was  about  810  to  the  ton." 

The  Preston  Gold    Mining  Co.    is    operating  the    Oliver  location  near  PrtHon  M%i\(. 
Mine  Centre  and  has  several  test  pits  and  shafts  sunk.     Mr.  Cliarles    Hollands 
in  writing  recently  says  : 

"  From  the  Preston  Mine  I  hear  nothing  but  the  most  satistactory  news 
The  shaft  is  down  50  feet,  or  was  when  I  was  there  about  three  weeks  since. 
Just  previous  to  that  the  vein  had  pinched  in  to  about  three  inches,  but  it 
has  been  steadily  widening  for  the  past  month  and  is  now  wider  than  it  has 
been  at  any  time.  Mr.  Preston  is  also  bringing  in  a  two- stamp  Fraser  and 
Chalmers  mill." 

On  July  20th  Mr.  Peter  McKellar  of  Fort  William  accompanied  me   to  Kminttt  M%nt, 
the  Empress  gold  mine,   via  C.  P.  R.,  151  miles  east  of  Fort  William.     We 
arrived  at  Jacktish  station  early  in  the  day  and  found  a  small  steam  tug  await- 
ing our  arrival  to  carry  us  across  a  point  of  the  bay  to  the  landing  from  which 
the  road  leads  up  to  the  mine,  a  distance  of  between  two  and  three  mileei.      This 
property  was  discovered  by  an  Indian  and  brought  to  the  notice  of  McKellar 
Bros,    in  June^  1895,   and   was  soon  after  located  by  them.     It  consists  of 
R569  and  the  associated  lots  567  and  5G8,  each  coutaining  160  acres,  making 
a  total  of  480  acres.      R569  location  has  been  sold  to  a  local  company  organ- 
ized under  Ontario  laws,  known  as  the  Empress  (Jold  Mining  Co.  and  stocked  EmprcM  G«ld 
for   $100,000    with    20.000    shares   of   $5  each.     One-half  of  the  stock  was  ^*'"'"^  ^"• 
reserved  for  working  capital  ;  8.000  shares  have  been  sold  to  local  investors 
for  $2.50  per  share  ;  the  remaining  2,000  shares  are  still  held  in  the  treasury 
unsold      The  officers  of  the  company  are  :   President,  Walter  Ross.  Rat  Port- 
age ;  vice-president,  Peter  McKellar,    Fort  William  ;  .J.   T.  Home,  managing 
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director;  Mr.  Peters,  mining  and  mill  manager;  George  McEdwards,  secre- 
tary, Fort  William  ;  G.  A.  Graham,  treasurer,  Fort  William  ;  Mr.  Lawrence 
Newlands,  assayer.  The  head  office  is  at  Fort  William.  A  force  of  30  men 
was  employed,  including  18  miners,  6  mill  men,  and  6  on  outside  work.  On 
The  Empress  the  Empress  location  there  are  five  veins  varying  from  3  to  5  ft.  in  width,  all 
of  which  join  and  form  one  leading  vein  running  east-northeast  and  west- 
southwest,  and  has  been  traced  for  the  distance  of  a  mile  by  test  pits  and  cross- 
cuts across  the  adjacent  locations.     The  dip  is  45^  south. 

On  this  location  there  is  also  a  cross-vein  of  3  feet  wide  which  cuts  nearly 
at  right  angles  the  other  veins,  and  on  which  a  shaft  has  been  sunk  12  feet» 
About  400  feet  from  the  eastern  boundary  of  the  location  a  test  shaft  has 
been  sunk  26  feet,  exposing  the  quartz  from  6  to  8  feet.  About  300  feet  west 
of  this  shaft  a  test  pit  has  been  opened  11  feet  deep,  showing  3  feet  of  gold 
bearing  quartz  next  to  the  hanging  wall,  the  foot  wall  not  having  been  reached. 

The  main  workings  consist  of  drift  No.  1  run  into  the  hill  following  the 
vein  for  a  distance  of  46  feet.  A  stope  is  being  made  near  the  mouth  of  the 
drift.  No.  2  starts  north  of  drift  No.  1  20  feet,  being  driven  72  feet.  The 
vein  shows  a  width  of  from  6  to  10  feet.  The  drifts  run  parallel  with  each 
other,  as  also  the  viens,  and  are  of  the  same  dip  in  each  drift.  The  walls  cf 
slate  associated  with  hornblende-schist  are  well  defined.  Eiihty  feet  south 
of  the  drift  a  shaft  has  been  sunk  on  one  of  the  viens  20  feet  and  is  well 
collared  down  12  feet  to  solid  ground,  showing  a  width  of  vein  at  the  bottom 
of  3  feet.      Between  350  and  400  tons  of  milling  ore  are  lying  on  the  dumps. 

The  ten  stamp  mill  of  Fraser  and  Chalmers  make  was  expected  to  be 
started  up  during  the  present  week.  The  stamps  of  850  lb.  will  be  started  at 
8  in.  drop  at  90  per  minute  and  the  screens  at  40  mesh.  A  7  by  10  Blake 
crusher  was  in  place  for  use ;  also  two  copper  plates,  silver  plated,  4  7-12  by 
8  feet,  with  mercury  trap  below,  a  Brown  hydraulic  sizer,  and  three  Frue 
vanners,  one  of  4  feet  with  corrugated  belt  and  two  of  6  feet  plain  belt. 

The  water  supply  is  obtained  from  a  small  lake,  1,000  feet  north  of  the 
mill  and  at  240  feet  elevation  above  it,  to  which  a  2J-inch  pipe  inside 
diameter  has  been  laid.  Its  efficiency  was  first  tested  the  day  of  my  visit. 
There  is  also  a  small  ever  running  stream  below  the  mill  from  wlich  a  winter 
supply  of  water  may  be  obtained  if  required  by  the  use  of  a  pump  and 
reservoir. 

From  500  to  600  cords  of  wood  have  been  provided  for  use,  and  a  large 
supply  for  the  future  is  easy  of  access  when  needed. 

The  mill  building  is  34  by  27  feet  with  vanner  house  28  by  40  feet  con- 
nected, and  engine  room  18  by  28  feet  attached.  The  total  elt- vation  is  45 
feet.  The  structure  is  substantially  built  and  convenient  for  use.  The  ore 
is  received  in  the  top  of  the  mill  over  a  trestle  tramway  laid  with  double 
track  for  the  distance  of  612  feet  north  from  the  mill  to  the  mouth  of  the 
adits  driven  in  the  hill.  The  tramway  has  a  grade  of  two  and  a  half  feet  in 
12  feet,  and  the  cars  will  be  run  by  gravitation  ;  the  loaded  car  going  down 
on  one  track  will  carry  the  empty  car  back  over  the  other  track  to  the  mine. 
The  machinery  confiists  of  one  tubular  boiler  4 J  by  12  feet,  60  h.  p.  ;  and  one 
engine,  12  by  20  in.,  50  h.p.   Both  are  well  set  and  thoroughly  equipped  for  use. 


The  mill. 
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The  other  buildings  consist  of  a  boarding  house,  30  by  30  feet,  assay  office, 
store  house,  blacksmith  shop,  and  powder  house  of  stone  600  feet  from  the 
mine. 

Instructions  were  given  to  have  the  open  unused  bhafts,  pits  and  cut-  In-truttionn. 
tings  fenced  ;  also  the  stairways  in  the  mill  and  the  exposed  parts  of  the 
machinery  to  be  supplied  with  suitable  railings.  The  mill  work  was  not 
entirely  completed,  and  the  mill  manager  informed  me  that  these  necessary 
appendages  would  be  added  as  the  utmost  care  would  be  taken  to  provide 
against  accidents. 

The  Inspector's  book  with  copies  of  the  Act  and  notices  to  be  posted  up 
were  left  with  the  managing  director,  Mr.  J.  P.  Boland. 

After  preparing  the  foregoing    report  on    the    Empress    the    following  y^,^^ 
interesting  communication  was  received  from  the  pen  of  Mr.  Peter  McKellar,  McKfllar- 
who  lias  been  for  a  long  time  intimately  associated  with  mining  interests  in  th*-  mine. 
western  Ontario.      His    paper  gives  the  present  condition  of  the   mine   and 
con6rms  much  that  has  been  stated  respecting  other  locations  and   mining 
districts.      He  says  : 

"The  Empress  gold   mine  is  in  excellent  condition  foi   working  25  to  30 

tons  of  ore    per    day.      The    mill  is  complete    with  its   admirable  outfit  of 

machinery.     The  mine  was  started  about  one  year  ago,  and  the  mill  was  put 

in  oparation  about  the  beginning  of  August  last  and  closed  down  in  the  latter 

part  of  September.      It  was  idle  part  of  the  time,  getting  new  machinery  to 

work  well,  and  more  especially  on  account  of  the  unuauilly  dry  season,  which 

rendered  it  necessary  to  e<oavate  a  long  ditch  to  let  the  water  of  the  larger 

lake  into  the  smaller  one.     Five  of  the  veins  were  tested  by  milling,  and  all 

showed  pay  ore.     Four  bricks  of  gold  were  produced  from  the  free  milling  ; 

the  concentrates  which  hold  a  considerable  value  have  not  yet  been  treated. 

The   last  run  of  the  mill  gave  a  brick  of  33   oz.,  which  I  think  will  average 

fully  Sl*^  an  ounce.      I  am  not  in  possession  of  all  the  particulars  to  the  closing 

down  of  the  mill,  but  strict  account  was  kept  of  the  second  mill  run  and  it 

showed  that  the  free  milling  yield  would  pay  more  than  the  running  expenses 

working  on  the  unselected  ore.     The  last  mill  run  gave  better  results  than 

either  of  the  others.     The  mill  was  closed  down  in  the  latter  part  of  September 

for  the  purpose  of  preparing  the  mine  for  winter  work,  putting  in  a  couipre.ssor 

plant  and  driving  in  a  tunnel  above  the  mill  at  an  elevation  of  UO  ft^et  below 

the  highest  outcrop  of  the  veins.     A  length  of  400  feet  will  intersect  all   the 

veins  and  save  hoisting  and   pumping  for   the  great  tjuantity  of  ore  that  is 

above  that  level.     The  compressor  was  started  about  two  weeks  ago  and  is 

doing  good  work.     The  tunnel  is  now  more  than  half  way  and  has  cut  through 

the  first  vein  belt,  which  shows  lots  of  ore  that  pans  well  in  gold      One  of  the 

quartz  ribs  is  8  feet  wide  of  quartz,   Hue  looking  ore,  samples  of  which  I  have 

seen.      Only  150  leet  more  is  required  to  be  driven  to  cut  through  the  last  or 

north  vein,  which  showed  the  best,  and  upon  which  the  most  work  was  done 

at  surface.     After  the  tunnel  passed  through  the  first  vein  and  an  examination 

proved  satisfactory  Superintendent  Peters  went  to  the  south  shore  and  secured 

practical  drilling  machine  workers.      He  returned  with  about  a  dozen  men  to 

the  mine  and  he  proposes  starting  the  mill   full   blast  in  a  few  days,  as  he 
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anticipates  no  trouble  in  supplying  it  fvith  ore  from  the  tunnel.     Things  now 

are  in  good  condition  for  working  the  mine  advantageously.     The  buildings 

have  been  well  fitted  up,  including  a  comfortable  dryer  for  the  miners.     Tha 

wood  supply  for  the  summer  is  being  chopped.     The  mill,  compressor  and  all 

the    machinery    are  in  good    order.     The    tunnel   has  been  opened  so  that 

drifting  and  stopping  can  be  commenced  right  away   and  the  mine  worked 

economically.      There  are  in  the  Treasury  for  working  capital  nearly  $20,000 

cash  and  over  35,0000  shares  of  stock. 

"  Within  the  last  year  a  large  number  of    claims  have  been  located  in 

Other  ^^^  vicinity  of  the  Empress  mine.     Mr.  D.  McTntyre  has  taken  up  up  two 

?n  tlfe  Wcinity  °^  *^^^®  locations  on  a  large   vein  of  fine  looking  gold  bearing  quartz  that 

of  the  lies  two  to  three  miles  to  the  north  of  the  Empress.     It  is  said  that  he  sold 

ilimpress.  "^ 

the  property  to  Toronto  parties  for  110,000  a  few  days  ago. 

"  Mr.  R.  Walker  told  me  yesterday  that  he  was  engaged  to  take  charge  of 

a  party  of  miners  to  open  out  Mr.  T.  Gaddes'  gold  claim,  which  lies  about  IJ 

miles  to  the  east  of  Jackfish.     Mr.  Wm.  Murdoch,  p.  l  s.,  has  been  for  some 

time   past  engaged   surveying  locations  in   the   vicinity   of  Jackfish.     It  is 

generally  reported  here  that  the  big  trap   dike  that  intersects  the  formation 

near  the  Jackfish  railroad  tunnel  has  been  thoroughly  tested  in  Toronto  and 

found  to  carry  gold  in  paying  quantities  ;  and  that  Mr.  Murdoch  is  surveying 

claims  on  it,  along  with  others,  for   a   Toronto   syndicate.     The   Mocon  gold 

claim  lies  about  two  miles   to   the  west  of  the  Empress.     There  are  two  or 

three  gold  bearing  veins  on  it.     A  party  of  miners  were  engaged  by  Mr.   D. 

F.  Burk  and  associates  to  run  a  drift  on  one  of  the  veins   100  feet  into  the 

mountain.     The  work   was  completed  a  few  days  ago,  but  I  have  not  heard 

what    the    test  of  the  ore  gave.     I   understand    the     work    will    not     be 

resumed  until  after  the  opening  of  navigation.     The  gold  discovery  made  last 

fall  a  few  miles  to  the  east  of  Schreiber  created  a  lot  of  excitement  and  a 

number  of  locations  were  surveyed,  but  the  deep  snows  stopped  work  for  the 

winter.     There  are  now  a  large  number  of  the  people  of  the  district  as  well  as 

a  number  of  capitalists  of  Toronto  and  other  places  interested  in  the  Jackfish 

gold  fields,  and  no  doubt  the  coming  season  will  witness  much  mining  activity 

here  as  well  as  in  many  other  places  between  here  and  Lake  of  the    Woods. 

The  mining  operations  in  progress  now  are  far  in  excess  of  that  of  previous 

years,  and  worked  at  greater   depths  in  many  cases.     Information  received 

The  Seine        ghows  that  many  properties  are  developing  well,  especially  so  in  the  case  of 

the  deeper  (100  to  300  feet)   workings   as   shown   by  the   Empress,  Sawbill, 

Foley,  Sultana,  etc.     Mayor  Marks  has  samples  with  the  coarse  gold  showing 

here  and  there,  just  in  from  the  lower   workings  of  the  Sawbill  mine      He 

states  that  there  are  7  to  8  feet  wide  of  good  ore  at  the  bottom  of  the  shaft 

which  is  about  160  feet  deep,  much  wider  than  it  was  at  surface.     They  are 

drifting  both  ways   on  the  vein  with  a  good  showing  of  ore  both  at  the  60 

and  the  120-foot  levels.     The  Seine  river  gold   bearing  belt  may  be  said  to  bo 
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100  miles  or  more  long,  or  from  Lac  des  Mille  Lacs  to  Rainy  lake,  with 
branches  leading  off.  A  great  many  gold  claims  have  already  been  taken  up 
along  this  stretch,  as  those  at  Partridge  lake,  Osinawe  lake,  Hawk  hay,  Saw- 
bill  lake,  Steep  Rock  lake,  Harold  lake,  Shoal  hike  and  many  others.  Hun- 
dreds of  people  are  interested  in  these  gold  claiiiH  In  fact  many  from  almost 
all  classes  of  the  community  are  becoming  gold  hunters.  I  was  out  as  far  as 
Harold  lake  late  last  fall  and  met  many  parties  exploring,  some  of  whom  i 
never  expected  to  see  in  that  business,  as  teamsters,  Jewellers,  etc.  Every 
one  had  claims  and  samples  of  gold  bearing  quartz,  some  of  which  I  took  along 
and  found  gold  in  them  in  paying  quantities.  There  are  many  other  gold 
fields  besides  this  one,  some  40  to  70  miles  north  of  the  C.  P.  R.,  as  at  Min- 
nietakie  lake,  Abiam's  lake  and  Sturgeon  lake.  The  Seine  valley  is  rich  in 
iron  as  well  as  in  gold.  The  Atik  okan  range  is  one  of  the  finest  bodies  of 
iron  ore  in  the  world,  both  in  regard  to  quality  and  quantity.  There  aro  Kiche*»  of  the 
large  deposits  of  iron  pyrites,  and  no  doubt  other  valuable  metals  and''"*^^* 
minerals  will  be  found  when  examined.  There  is  a  lot  of  fine  timber  and  som»* 
good  .soil  along  the  route.  There  will  be  a  large  influx  of  people  here  the  coming 
summer.  I  know  of  no  locality  that  is  in  more  need  of  a  railroad  than  the 
Seine  River  valley,  nor  of  a  railway  that  could  be  built  for  the  same  cost  that 
would  benefit  the  Government  and  the  people  at  large  so  much." 

My  visit  to  the  Crystal  gold  mine  was  made  on  May  24th,  via  the  t'ryttal  Mine. 
public  waggon  road  leading  out  from  Sudbury  to  Boland  on  lake  Wahnapitae, 
a  distance  of  18  miles.  The  old  travelled  roads  and  lumber  roads  were  taken 
for  a  considerable  part  of  the  way,  the  new  part  having  been  but  recently 
opened  for  constant  travel.  The  Government  expenditure  mide  during  the 
summer  has  greatly  improved  it,  and  it  will  become  the  principal  route  from 
Sudbury  to  the  lake  when  going  over  to  the  Wahnapitae  gold  district,  which 
is  on  the  opposite  end  of  the  lake  at  a  distance  of  12  to  15  miles.  In  thr 
lake  are  many  islands,  and  at  times  it  becomes  treacherous  to  small  crafts  ^^^^^, 
crossing  it.  The  winds  sarge  with  great  velocity  down  the  long  open  stretches 
of  water,  causing  rapid  currents  and  heavy  sea  swells,  to  which  may  be  added 
the  occasional  sudden  squalls  of  wind  and  torrents  of  rain  which  cause  the 
inexperienced  mariner  to  hail  with  inexpressible  satisfaction  the  Crystal  mine 
harbor  or  the  Boland  dock,  as  was  my  experience  on  the  perilous  return. 
The  lake  is  beautiful  and  aff'ords  exquisite  delight  in  crossing  on  a  pleasant 
balmy  day.  A  small  steam  tug  should  be  supplied  for  travel  when  the  gold 
properties  are  largely  opened  up,  which  may  be  at  not  a  very  distant  date. 

The  25th   of   May   was   spent  in  examining  the  Crystal  mine  and  some  ^v..rking«of 
adjacent  properties   Mr.    R.    McConnell,  the  manager,  after  whose  name  the  ^^^  "^"n*"- 
}iune   is  popularly  called,  was  absent,   but  Capt.   Allan   McDonald  who  had 
charge   courteously  accompanied  me  on  the  round  of  inspection.     Everything 
in  the  camp  and  about  the  workings  is  kept  in  a  neat  and  attractive  manner. 
No  additional  sinking  had  been  done  in  the  old  shaft  aince  last  entry.     The 
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south  drift  at  the  bottom  of  the  shaft  had  been  extended  90  feet,  making  a 
total  of  100  feet.  The  drifting  north  of  the  shaft  is  80  feet,  making  the  total 
length  of  this  drift  105  feet.  At  60  feet  from  the  shaft  a  raise  of  4  by  6  feet 
had  been  made  35  feet.  At  85  feet  from  the  surface  a  drift  had  been  driven 
in  15  feet,  which  turning  an  angle  south  continues  on  a  curve  to  the  west  for 
30  feet.  At  the  same  depth  in  the  shaft  a  drift  has  been  run  in  west  of  the 
shaft  and  turns  south  15  feet,  making  the  total  drifting  60  feet  at  this  depth. 
Three  men  were  engaged  in  drifting  west  of  the  shaft  on  the  vein  of  2  feet 
width,  with  a  dip  of  25*^  south.  About  150  feet  east  of  the  main  shaft  and 
about  45  feet  below  the  top  of  the  hill  (or  mouth  of  the  main  shaft)  an  incline 
adit  has  been  driven  in  southwest  60  feet,  following  the  vein,  and  thence 
turns  an  angle  north  20  feet.  Three  men  were  working  at  this  point.  Another 
drift  starting  at  the  angle  is  driven  in  south  32  feet.  The  total  drifting  is 
112  feet.  At  350  feet  north  of  the  main  shaft  another  shaft  4  by  7  feet  has 
been  sunk  35  feet,  following  a  perpendicular  vein  for  10  feet,  then  turns  with 
the  dip  of  the  vein  southward  45°.  The  shaft  was  timbered  down  to  solid 
formation  ;  work  here  was  suspended  for  the  present.  About  120  feet  west 
of  the  main  shaft  a  4  by  7  foot  shaft  had  been  sunk  37  feet,  following  the 
vein  with  a  slight  dip  south.  The  shaft  was  partly  filled  with  vrater  Na 
new  machinery  had  been  added.  Twelve  men  were  employed,  six  of  whom 
were  on  underground  work  with  day  shifts  only.  About  200  tons  of  fine 
appearing  ore  were  on  the  dumps.  All  ore  however  which  did  not  ir^terfere 
with  the  development  work  was  left  standing  in  the  workings,  to  be  lifted 
when  required  for  use.  I  diiected  that  the  unused  shafts  should  be  fenced  or 
covered  over  to  prevent  accident ;  also  that  the  blacksmith  shop  should  be 
removed  from  the  shaft  house  over  the  main  shaft  to  insure  greater  safety 
from  fire  while  the  men  were  working  in  the  mine.  The  mine  is  one  of  the 
most  promising  in  the  district,  and  may  be  operated  on  a  large  sc*le  in  the 
near  future.  NeceBsary  entries  were  made  in  the  Inspector's  book  and  left 
with  the  captain  of  the  mine  with  copies  of  the  minijjg  laws  containing 
amendments  to  the  Act. 

I  am  indebted  to  the  Sudbury  Journal  of  December  17th  for  the  following  : 
Getting  ready  "  The  annual  meeting  of  the  Crystal  Gold  Mining  Company   of  Wah- 

work!*^  *^^  napitae  was  held  in  Pembroke  on  Tuesday  last.  The  principal  business  was 
the  election  of  directors,  and  it  resulted  in  the  choice  of  Hon.  Peter  White, 
Thomas  Mackie,  M.P.,  R.  McConnell,  James  Klock,  M.P.,  and  Robert  Bowie. 
Afterwards  the  directors  elected  Hon.  Mr.  White,  president  ;  Mr.  Mackie, 
vice  president  j  and  R.  McConnell,  managing  director,  with  W.  R.  White, 
Q.C.,  as  secretary.  The  company  have  decided  to  put  in  a  full  set  of 
machinery  in  the  spring,  including  a  five-stamp  mill.  A  large  amount  of 
development  work  has  already  been  done  and  about  500  tons  ore  mined  and  four 
times  that  much  in  sight.  The  company  think  they  have  the  finest 
mining  properties  in  the  world,  and  confidently  look  forward  to  such  n 
development  when  their  machinery  gets  in  motion  as  will  prove  their  claim." 
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The  January  issue  of  the  Canadian  Mining  Review  ot  Ottawa,  Hays   that 
the  company  has  contracted  with  the  Jenckf  s  Machine  Company  for  the  con 
struction  of  a  five  stamp  mill.     The  mill  is  to  be  built  on  the  specifications  of 
Mr.  John  Hardman,  the  well-known  Mon*re;il  mining  engineer. 

The  Last  Chtnce  mine  is  situated  on  lot  4  in  the  fifth  concession  of  the  Latt  Chancf 
township  of  Rnthbun,  which  comprises  238  acres,  and  is  about  one  mile  east  ^""* 
of  the  Crystal  mine  on  lake  Matagamasing.     There  is  a  short  portage  between 
lake   Boland   and  this  water  from  which  one  mile  brings  the  boat  to  the  land 
ing  at    the  campers'  building  used  for  cooking,   with  a  sleeping  apartment 
attached.   One  tent  is  called  into  requisition  lor  accommodation.     The  property 
was  discovered  in  August,  1892,  by  flenry  Ranger  and  Joseph  LaKose,  who 
yet  held  an  interest  in  the  mine.      Mr.  D.  O'Connor  of  Sudbury  has  acquired 
an  interest,  and  gives  directions  about  the  prospecting  work.     On  this  account 
the  property  is  popularly  known  as  the  O'Connor  mine.      Mr.  H.  F.  Downey, 
an  old  miner,  was  sent  out  with  five  or  six  men  to  assist    him  to  open  up  the 
property.     Two  principal  parallel   veins  have  been  discovered   running  east 
and  west  and  a  slight  dip  to  the  south,  with  several  stringers  or  small   veins 
running  in  the  same   direction.     Work  has   been   done  on  the  two  principal 
veins,  a  quarter  of  a  mile  back  from  the  lake,  and  near  the  middle  of  the  lot 
one  of  the  veins  had  been  traced  by  the  outcropping  quartz  for  a  quarter  of  a 
mile, and  the  other  for  fully  300  feet.     Stripping  had  been  done  in  several  places 
on  the  longer  traced  vein  and  a  test  shaft  sunk  twelve  feet.      Another  shaft 
in  which  work  was  being  done  at  the  time  of  my  visit  was  down  eight  feet, 
showing  sulphide  iron  mixed  with  the  quartz.     The  other  larger  vein,  which 
was  distov.red  near  the  building  and  hardly  noticeable  at  the  surface,  has 
been  traced  for  nearly  a  quarter  of  a  mile,  and  has  been  opened  by  stripping 
for  a  few  hundred   feet,  showing   the   width   of  vein   to   be   14  inches.        On 
th    hill  above  the  lake,  say  150  feet  elevation,  there  is  a  large  band  of  min- 
eral quartz,  the  small  stringers  running  in  the  same  direction  as  the  other 
veins;  some  of  them  when  opened  showed  liberally  free  gold.      Should  these 
several  surface  leads   converge  as  depth  is   attained   and  form  one  general 
leader  or  vein,  assurance  will  be  given  of  a  large  supply  of  paying  ore.     On 
returning  to  the  camp  fiom  our  survey  of  the  property  some  very  fine  speci- 
mens of  gold  were  shown  to  me  which  had  been  taken  from  the  place  of  work- 
ing during  our  absence.     The  property  is  favorably  located  and  easy  of  access, 
and  from  present  appearances  presents  an  inviting  outlook. 

On  WR  40,  comprising  18  acres,  near  Boland  lake  and  adjoining  the  rr.mMoek 
Crystal  mine  property,  prospecting  had  b*>en  done  some  time  previous  to  ''^•»»'- 
my  visit.  One-half  of  the  property  1  was  informed  is  now  held  by  Mr,  W. 
Ross,  of  Toronto,  assignee,  and  the  remaining  half  by  Messrs.  Louis  La  Forest, 
and  T.  Maloney,  of  Sudbury.  The  work  done  was  on  a  vein  rnnnin<;  .southeast 
and  northwest  with  a  dip  of  80  degrees  south,  by  a  cut  opening  the  vein  for 
a  distance  of  100  feet  and  sinking  a  shaft  fifty  feet.  Another  vnn  17 
feet  from  the  former,  which  runs  nearly  parallel  and  forms  a  junction  with 
it,  was  stripped  for  75  feet  and  a  test  pit  of  16  feet  sunk  at  the  junction  of 
the  two  veins.     In  the  deepest  shaft  the  vein  showed  a  width  of   16  inches. 
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Several  surface  stringers  running  parallel  with  the  larger  vein  and  stretching 
across  a  belt  of  nearly  100  feet  have  been  carefully  examined  and  apparently 
are  feeders  to  them  ;  free  gold  may  be  discovered  in  a  number  of  them,  aa 
well  as  in  the  large  vein.  All  work  has  been  suspended,  I  was  informed,  for 
the  want  of  capital.     Mr.  D.  O'Connor  has  become  the  owner. 

Of  this  property  Mr.  O'Connor  writes  under  date  of  February  1st: 
"  I  have  10  men  working  on  Comstock  and  they  are  now  at  the  depth  of  65 
feet.  This  lot  is  known  as  WR  40.  Assays  run  from  $60  to  $220  per  ton, 
average  samples.  There  are  several  small  veins  on  the  property  which  carry 
free  gold  plentifully.  In  the  main  shaft  at  65  feet  we  found  free  gold.  It 
is  a  true  fissure  vein  beyond  doubt.     This  lot  adjoins  the  Crystal." 
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At  the  date  of  my  first  visit  to  the  Copper  Cliff  mine  (May  22),  80  work- 
men were  engaged  on  underground  and  outs-ide  work.  The  work  being  done 
in  the  mine  was  on  the  8th,  9th  and  10th  levels.  In  level  8  since  last 
measurement,  stoping  with  upraise  has  been  extended  south  60  feet  in  lengthy 
and  47  feet  in  width,  stoping  north  20  feet  in  length,  22  feet  in  width  and 
raise  of  28  feet,  making  the  total  length  of  the  stope  180  feet  measuring  near 
the  roof  of  the  level.  A  large  quantity  of  ore  had  been  shot  down,  principally 
from  the  south  stope,  and  was  being  lifted  from  the  mine.  The  shaft  was 
continued  from  the  9th  to  the  10th  level,  a  distance  of  70  feet  at  an  incline 
of  77J°,  as  above,  and  the  same  incline  sunk  27  feet  below  the  floor  of  level 
10,  where  a  pentice  was  completed  for  further  sinking  to  level  11.  A  vertical 
winze  7  by  8  feet  had  also  been  sunk  in  the  ore  body  from  the  9th  to  the  lOtb 
level.  The  stoping  southeast  had  a  length  of  38  feet,  making  the  total  length 
of  drift  and  stope  138  feet,  and  an  additional  20  feet  width,  making  the  total 
37  feet.  A  large  quantity  of  ore  was  stoped  down  ready  to  be  taken  out 
with  a  quantity  of  unstoped  ore  beneath.  In  level  10  a  drift  had  been  run 
in  west  from  the  shaft  13  feet,  thence  turning  at  right  angles  south  and 
extending  towards  the  ore  body  44  feet.  •  It  was  expected  the  ore  would  be 
reached  at  the  further  distance  of  fifty  feet.  A  large  quantity  of  ore  was 
being  taken  from  the  mine  daily  and  treated  in  the  usual  way.  No  new 
machinery  had  been  added  for  inside  or  outside  work  at  the  mine  ;  the 
necessary  repairs  had  been  kept  up  and  all  was  running  smoothly.  Two  new 
steam  signals  had  been  placed  in  the  rock  house  which  gave  timely  and 
unmistakeable  warning  of  danger  before  dumping  the  ore  from  the  skip  cars. 

The  two  smelters  were  in  good  running  order  and  treating  the  usual 
quantity  of  ore  daily,  although  the  same  quantity  of  matte  was  not  obtained. 
The  manager  stated  that  the  ores  failed  to  sustain  their  former  high  grade, 
and  to  obtain  the  same  quantity  of  matte  a  larger  quantity  had  to  be  run 
through  the  smelters,  which  necessarily  increased  the  cost  of  production.  Full 
sets  of  copper  tubes  have  been  purchased  at  very  considerable  expense  to 
replace  the  steel  ones  in  the  two  boilers  as  well  as  the  water-heater  at  the 
smelters,  as  the  impure  water  used  quickly  corrodes  the  steel.  New  12  feet 
ties  and  72  lb.  rails  per  yard  had  replaced   the  old   ones  on  the  trestle  way. 
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and  the  extension  trestle  will  be  supplied  soon  with  the  same.  The  former 
rails,  55  lb.  per  yard,  have  been  used  on  the  sidetrack  eaut  of  the  mine, 
which  had  been  relaid  and  extended  a  distance  to  accommodate  '2b  ears.  A 
new  and  very  superior  locomotive  had  replaced  the  old  one,  and  was  doing  its 
work  efficiently  in  hauling  all  trains  in  use  by  the  company.  The  roast  yard 
is  of  sufficient  dimensions  to  spread  over  it  45  roast  heaps  at  one  time,  some 
of  which  contain  1,500  tons  of  ore,  requiring  from  two  to  three  months  to 
roast  ;  others  containing  800  tons  can  be  roasted  and  cooled  off  in  six  weekp. 
About  one-eighth  of  the  roasted  ore,  chiefly  from  the  outside  <>f  the  hea|)8,  is 
returned  to  the  heaps  again  as  insufficiently  desulphurized.  The  large  quantity 
of  25  car  loads  of  green  ore,  20  tons  each,  was  being  broufi;ht  daily  from  the 
three  mines  to  the  roast  yard  to  replace  the  roasted  ore  as  it  was  removed  to 
the  smelters.     About  18,000  tons  of  roasted  ore  was  on  hand. 

As  a  precaution  against  accident  one  man  (an  experienced  miner)  was 
employed  to  charge  the  holes  and  fire  the  blasts  in  breaking  down  the  roast  lv»ckles8neH« 
beds  in  the  yard,  and  instructions  were  given  to  have  no  blasting  done  where  "ca^teVorf. 
the  ore  was  dangerously  hot,  but  either  without  knowing  or  giving  attention 
to  former  instructions  the  man  continued  sometimes  to  insert  charges  Hnd 
do  blasting  when  the  ore  was  in  a  very  heated  state,  unknown,  1  have  reason 
to  believe,  to  the  contractors  who  roast  the  ore  and  deliver  it  at  the  smelters. 
On  this  account  I  considered  it  necessary  to  issue  an  imperative  order  to 
discontinue  the  practice  as  dangerous  within  the  meaning  of  the  Mines  Act. 

The  attention  of  the  workmen  and  all  parties  concerned  was  called  to 
the  section  in  the  amended  Act  relating  to  this  matter.  A  notice  was 
inserted  in  the  Inspector's  book  as  follows  :  "  When  inspecting  the  roast  yard 
at  the  Oopper  Cliff  mine  (May  22nd,  ISDG),  I  was  informed  by  Mr.  Daniel 
Sherk,  who  was  then  employed  to  do  the  blasting  of  ores  on  the  yard,  that 
sometimes  blasting  had  been  done  in  very  hot  ore.  I  therefore  give  notice  that 
such  practice  must  positively  be  discontinued,  as  it  is  dangerous  in  the  mean 
ing  of  the  Mines  Act.  See  sec.  10,  chap.  16  of  amended  statute  assented  to 
on  May  5th,  1894" 

The  locomotive  and  car  building  had  been  enlarged  by  an  addition  of  80  Locomcti^e 
feet.     A  large  quantity  of  wood  was   on  hand,  a  considerable  part  of  which  *,°,  ^^    "' ' " 
had  been  piled  along  the  eliptic  track^  which  had  been  completed  and    in  uso 
by  the  cars.     The  mine  and  all  outside  works  were  in  good  condition. 

The  sanitary  condition  of  the  place  is  carefully  looked  after,  and  the 
public  school  is  vigorously  sustained.  Religious  services  are  conducted  every 
Lord's  day  in  the  place,  in  addition  to  a  well  supported  Sunday  School. 

Seven  acres  of  land  near  the  mine  was  being  cleared,  levelled  and  neatly 
fitted  up  for  pleasure  grounds. 

On  July  24th  and  29th  I  again  inspected  the  mine  and  all  outside  work,  .second  vlnit 
In  level  8  the  stope  north  had  been  extended  20  additional  feet,  making  *'^  *^*  "^'°®- 
a  total  of  200  feet  in  length  ;  the  width  was  also  extended  8  feet,  making  a 
total  36  feet,  with  a  raise  of  28  feet.  The  work  had  been  confined  chiefly  to 
removing  the  body  of  broken  down  ore  and  under-stoping  to  the  floor  of 
the  level.  At  this  date  a  large  body  of  ore  still  remained  north  next  to  the 
boundary. 
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Progress  to  Oaptain  Davis  in  a  recent  letter  informed  me  that  the  work  in  this  level 

the  end  of 

year.  at  the  end  of  the  year  showed  a  stope  at  the  north  end  100  feet  long,  32  feet 

wide  and  26  feet  raise.  The  south  end  was  141  feet  long,  with  an  average 
width  of  40  feet,  making  a  total  of  241  feet  in  length,  average  width  40  feet, 
and  65  feet  elevation.  No  extension  to  the  boundary  had  been  made  in  the 
ninth  level  since  last  measurement,  the  work  having  been  confined  to  remov- 
ing the  large  body  of  ore  broken  down  and  understoping  the  ore  beneath  it. 
The  captain's  report  bringing  the  work  up  to  the  end  of  the  year  shows  a 
stope  of  120  feet  in  length,  37  in  width,  and  an  elevation  of  55  feet.  In  the 
tenth  level  the  drift  has  been  extended  since  last  entry  in  the  Inspector's  book 
an  additional  64  feet,  making  the  distance  in  the  line  of  the  drift  108  feet. 
Added  to  13  feet  west  of  the  shaft  to  the  angle  south,  this  gives  a  total  length 
of  drift  and  stope  from  the  shaft  to  the  winze  of  121  feet.  The  drift  had  been 
enlarged  by  a  stope  near  the  winze  for  a  length  of  32  feet  and  width  of  23 
feet.  Captain  Davis,  in  bringing  the  work  up  to  the  end  of  the  year,  states  : 
"  We  have  an  opening  (stope)  in  level  10  north  of  the  winze  63  feet  long,  25 
feet  wide  and  50  feet  high.  South  of  the  winze  it  is  33  f^^.et  loog,  25  feet 
wide  and  50  feet  high." 

Smelter  'No.  2  had  been  shut  down  six  weeks  for  repairs  and  had  been 
started  up  again  on  Saturday  25th  ;  meantime  the  small  No.  3  furnace  had 
been  running  during  the  interval  of  repairs.  Three  furnaces  are  kept  on 
hand,  but  only  two  are  operated,  leaving  the  other  as  an  auxiliary.  The 
additional  furnace  will  be  set  up  in  a  separate  place  and  can  be  started  up  at 
any  time  without  waiting  for  the  removal  of  one  and  replacing  the  other.  A 
new  slag  pit  has  been  prepared  and  will  be  joined  to  No.  2  and  be  lifted  by 
the  same  elevator  to  the  tram  track  above.  The  roof  on  part  of  the  smelter 
building  will  be  raised  and  necessary  changes  made  for  this  new  work.  A 
Root  Positive  Blower,  shipped  from  Cleveland  as  an  auxiliary,  was  being 
placed  in  position  for  use  in  the  event  of  the  other  requiring  repairs,  so  that 
no  delay  in  work  would  occur.  The  two  furnaces  were  treating  170  tons  of 
ore  daily.     The  total  quantity  on  the  roast  beds  was  about  48,000  tons. 

Prospecting  About  a  quarter  of  a  mile  northwest  of  Copper  Cliff,  at  a  point  known  as 

anew  deposit  ^  **       .  •  j-  i 

of  ore.  the  Jones  mine,  prospecting  had  been  done  some   time  ago  with  a  diamond 

drill,  and  several  bores  had  been  put  down.  At  the  date  of  my  visit  to  the 
place  in  company  with  the  general  manager  a  number  of  men  were  engaged 
in  sinking  a  few  test  pits,  opening  crosscuts  and  stripping  the  deposits  of  ore. 
An  exposure  of  nickel  ore  at  one  point  was  made  of  40  feet  in  length  and  80 
feet  in  width.  At  another  place  the  ore  was  exposed  for  150  feet  in  length 
and  80  feet  in  width.  This  prospect  work  was  being  done  with  a  view  of 
obtaining  future  supplies  of  ore  for  smelting  if  required.  From  the  deposits 
there  is  an  easy  down  grade  to  the  top  of  the  rock  house,  and  apparently  an 
immense  supply  of  ore  accessible  which  may  in  future  be  called  into  requisi 
tion  should  the  supply  from  the  present  large  producing  mines  prove  insuffici- 
ent to  meet  the  demand  of  the  market. 

The  Loopline  railway  to  which  reference  elsewhere  has  been  made  is 
completed,  having  the  bhort  diameter  of  700  feet  across.  The  enclosure  as 
well  as  outside  the  track  has  a  capacity    for    storing  10,000    cords  of  wood, 
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and  a  large  quantity  had  already  been  placed   on    it    for    future  use.      In  the 

centre  of  the  circle  has  been  placed  a  ateim  hydrant  which  is  connected  by  a  W<)<>dy«rd. 

three  inch  steam  pipe  laid  from  the  boiler  room,  and  may  be  called  in  use  at 

any  time  in  case  of  fire.     It  commands  the  who'e    radius 'of   the  wood  yard  : 

400  feet  of  hose  are  kept  convenient  for  attachment  to  tho  hydrant. 

Just  previous  to  m^  visit  the  Company  had  sustained  very  heavy  damage  liauia^t- 

by  a   cloudburst    which  had    flooded   a   large    part  of    the   works    about  the  cftu»«e<l  by  a 
'  ,  clMidbnrit, 

smelters,  roast  yard  and  trestle  way.     The  immense  torrent   of  water  washed 

away  part  of  the  cribbing    that    sustained    the    treitle  track.     To  raise  the 

track  again  the  cribbing  has  been  rebuilt  for  a  distance  of  700  feet.      All  the 

reservoirs  and  drains  were  filled  with   earth,  as  the  waters  swep'i   over   them, 

and  serious  derangement  occurred  generally  to  the  outside  work.     At  a  very 

considerable  outlay  the  whole  had  been  put  in  good  shape,  with  precautionary 

protection  against  any  derangement  in  the  works  should  a  similar  sudden  and 

unwelcome  visitation  occur  again. 

The  general  manager    informs    me    that   a    fire    occurred  on  Chi  iatmas  ^nj  [^y  g^^ 
morning  last  in  No.  2  smelter  building,  resulting  in  damapje  of  a^iout  S-,000, 
but  now  (January  6th)  the  smelter  is  undergoing  reconstruction. 

The  total  number  of  hands  employed  by  the  Company  exceeds  350, 
besides  the  75  or  80  men  engaged  by  the  contractors  on  the  roast  yard  work. 

The  mine  as  well  as  all  outside  work  was  kept  in  a  good  condition  at  the 
date  of  this  inspection. 

A  fatal  accident  is  reported  to  have  occurred  on  October  29th,  by   which  KhIhI  »o«i 
David  McGregor,  a  young  man  aboi.t  25  years  of  age,  was  kilh  d  V)y  the  falling  d'-at  m  lh« 
of  rock  from  the   roof  in  the  eighth  level    of  the  mine.      A  coroner's  incjuest 
was  held  and  the  following  verdict  rendered  : 

"  We  believe  that  deceased  David  McGregor's  death  was  caused  by  being 
struck  by  rock  or  ore  falling  from  the  roof  of  the  slope  in  the  eighth  level  of 
Copper  Cliff  mine.  We  are  of  opinion  that  there  has  not  been  sufficient  in- 
spection and  testing  of  the  roof  of  the  mine  where  blasting  is  being  done  (especi- 
ally where  water  is  coming  through  the  roof  or  winze)  to  properly  protect  the 
workmen." 

Not  being  requested  to  investigate  the  cause  of  the  accident,  I  cannot  speak 
decisively  as  to  the  condition  of  the  place  in  the  mine  where  the  accident 
occurred.  One  of  the  requirements  of  the  workmen  however  is  to  carefully 
scale  the  walls  as  the  work  proceeds,  and  to  insure  further  protection  against 
accidents  of  this  class  from  four  to  six  men  are  sent  into  the  mine  after  midnight 
on  Sunday,  when  the  mine  is  free  from  smoke,  to  examine  the  places  of  working 
and  if  any  part  is  found  dangerous,  to  have  it  removed  preparatory 
to  the  work  of  the  Monday  morning  shift.  Thus  daily  and  weekly  examina 
tions  of  the  walls  at  the  place  of  working  has  been  a  usual  and  wise  provision 
against  accidents. 

The  Stobie  mine  was  visited  on  May   20th  and  the  entire  day  waa  spent  .s^,^,>  jf,>,^ 
in  «ompany  with  Captain  Davis,   who  has  charge,  of  all   the    mines  of    the 
Company,  in  carefully  looking  over  the  work  both  inside  and  outside.      EigVty 
hands  were  employed  in  and  about  the  mine  and  fVora  l')!!  to    180  tons  of  oro 
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taken  out  daily  with  day  and  night  shifts.  The  work  was  being  systemati- 
cally conducted  and  precaution  taken  against  accident  to  the  workmen.  The 
captain  informed  me  that  the  walls  were  frequently  examined,  besides  the 
3onstant  trimming  done  by  the  men  as  the  work  progressed.  A  large  field  of 
ore  was  being  opened  up  in  the  second  level  and  it  was  intended  to  constantly 
and  regularly  carry  on  the  work  throughout  the  season.  The  ore  after  being 
crushed  was  taken  over  as  usual  to  the  Copper  Olifi  roast  beds.  The  follow- 
ing notes  entered  at  this  date  in  the  Inspector's  book  will  show  the  additional 
extension  of  work  since  last  inspection  : 

"  Additional  stoping  in  large  open  pit  17  feet,  making  total  length  133 
feet.  Additional  stope  in  width  7  feet,  making  total  67  feet.  No  addition  in 
depth,  same  as  before,  111  feet.  A  winze  7  by  7  feet  had  been  sunk  from 
floor  of  level  1,  or  open  pit,  60  feet.  Also  a  drift  7  by  7  feet  had  been  driven 
in  westerly  under  the  tunnel  of  open  pit  No.  2  for  65  feet.  An  incline  shaft 
at  angle  of  65  °  had  been  sunk  from  floor  of  level  1,  75  feet  to  level  2.  The 
shaft  had  also  been  changed  above  the  floor  of  level  1  to  an  angle  of  60^  for 
the  distance  of  81  feet  and  continues  upwards  to  the  further  distance  of  72 
feet  at  an  angle  of  50  degrees.  The  shaft  from  the  floor  of  level  1  to  the 
surface  had  been  completely  enclosed  by  substantial  timbering  as  a 
protection  to  the  mine  and  for  the  safety  of  the  workmen ;  it  is  of  sufiici- 
ent  width  throughout  its  entire  length  for  a  convenient  ladderway  which  has 
been  cased  oft  from  the  skip  track  in  the  other  part  of  the  shaft.  Good 
ladders  extend  from  the  collar  of  the  shaft  at  surface  down  to  the  second 
level.  In  second  level  a  stope  had  been  made  22  by  33  with  raise  of  11 
feet,  and  work  was  being  vigorously  extended  towards  the  winze  sunk  from 
level  1.  The  opening  when  made  will  provide  good  ventilation  to  the  level, 
and  convenience  for  stoping  from  above.  A  3-inch  discharge  Cameron  pump 
is  used  to  lift  the  water  to  the  surface.  No  additional  machinery.  A  railing 
must  be  put  on  the  runway  to  the  sorting  table  in  the  rock  house  ;  also  guards 
placed  around  fly-wheel  of  the  engine  used  for  the  rock-breiker.  The  mine  is 
well  equipped  with  first-class  machinery,  which  is  kept  in  good  running  order. 
The  rock  house  is  substantial  and  convenient,  and  all  appliances  necessary  for 
rapid  and  safe  working  is  supplied.  The  place  is  furnished  with  a  sufficient 
number  of  comfortable  dwellings  for  the  resident  families,  and  a  school  room 
was  being  fitted  up  which  would  also  be  used  for  religious  services  on  Sabbath 
and  Sunday  School." 

The  Stobie  mine  was  revisited  July  23rd  and  the  work  carefully 
Second  visit,  examined.  No  work  since  the  previous  visit  had  been  done  in  the  open  pit, 
or  level  1.  Stoping  in  level  2  had  extended  the  extreme  length  of  100  feet, 
making  an  addition  since  last  entry  of  67  feet  and  in  width  of  16  feet, 
making  the  total  38  feet  with  a  rais^  of  40  feet,  being  an  addition  of  29 
feet.  The  extreme  distances  have  been  measured,  and  as  the  stope  has  a 
slope  upraise  there  remains  underneath  within  the  boundary  a  very  large 
body  of  ore  to  be  removed.  The  winze  sunk  from  the  first  level  now  con- 
nects with  level  2,  giving  good  ventilation,  and  shows  a  thickness  of  the  roof 
of  level  2  of  30  feet.  A  4-inch  discharge  Cameron  pump  is  now  used  in  level 
2  to  keep  the  mine  free  from   water.     Also  a  pump  has  been  placed  at  the 
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small  lake  three-quarters  of  a  mile  distant  and  pipe  laid  therefrom  to  the 
mine  to  insure  a  full  supply  of  water  should  the  small  strertin  near  the  rock 
house  at  any  time  prove  insufficient  to  sajjply  the  quantify  required  for  use. 
A  large  quantity  of  wood  was  on  hand  from  which  car-loads  were  being  sent 
over  daily  to  Cop})er  Cliff.  The  daily  output  of  the  mine  was  180  tons,  and  a 
total  working  force  of  80  hands  employed,  55  of  whom  were  on  underground 
work.  As  the  winze  was  being  frequently  used,  1  directed  that  the  entrance 
thereto  in  the  first  level  be  refitted  and  guards  placed  around  it  as  a  protec- 
tion from  danger.  Instructions  were  also  given  to  have  the  hillside  of  the 
open  pit  fenced  around  and  all  unused  test  pits  and  openings  fenced  or  covered. 
In  all  other  respects  I  found  the  mine  and  outside  works  in  a  safe  and  satis- 
factory condition. 

On  the  5th  day  of  January  the  Captain  writes  :   *'  Our  work  has  chiefly  Kxtent  of 
been  confined  to  the  bottom  of  the  mine.     North  of  the  shafc  (h'vel  2)  we  workinKH  ai 
have  an  opening  150  feet  long,  with  an  average  height   of   42  feet  and    width  year 
of  31  feet.     Also  an  opening  51  feet  long,  30  feet  high  and  31   feet  wide. 
The  total  length  of    these  openings  on    this  side  of  the  shaft  is  201   feet. 
South  of  the  shaft  we  have  an  opening  40  feet  long,  58  feet  wide  and  20  feet 
high.     We  have  started  to  sink   the  shaft  and  a  winze  down  with  the  shaft 
for  the  purpose  of  ventilation  in  the  bottom  of  the   mine.     We  have  albo 
started  a  drift  north  in  the  first  level,  below  the  tunnel." 

The  ore  taken  from  the  Stobie  is  of  lower  grade  than  some  obtained 
from  the  other  mines  ;  yet  from  the  almost  unlimited  quantity  it  may  be  con- 
sidered one  of  the  Company's  best  properties. 

\^''ork  in  the  Evans  mine  had  been  re-commenced  but  a  few  dajs  pre- 
vious to  my  visit  (May  2l8t),  when  eighty  men  were  employed  in  and  about 
the  property.  The  mine  had  been  standing  idle  for  a  considerable  length  of  Erans  Mint, 
time  and  had  nearly  filled  with  wattr,  which  had  to  be  taken  out  and  the 
necessary  refitting  completed  for  work.  The  shaft  was  in  a  good  condition, 
all  defective  places  having  been  repaired,  and  the  walls  had  been  recently 
scaled.  The  hoist  and  all  its  connections  with  the  machinery  above  were 
working  smoothly.  Work  was  being  done  in  the  open  pit  and  in  levels  1 , 
3,  4  and  5,  but  to  such  a  limited  extent  that  no  measurements  were  made. 
Very  little  ore  had  been  taken  from  the  mine  until  within  the  past  few  day.*, 
which  had  reached  150  tons  at  this  date.  The  output  would  be  increased  as 
work  progressed.  The  mine  was  revisited  July  22nd  and  an  equal  force  of  men 
were  found  to  employed  as  previously  reported  ;  from  ."iO  to  60  were  on  under- 
ground work.  About  180  tons  of  ore  were  removed  daily,  crushed,  screened, 
sorted  and  conveyed  by  railway  to  the  roast  yard  at  Copper  CliO.  But  little 
new  ground  had  been  opened  up,  as  the  work  was  confined  chiefly  to  remov- 
ing the  bodies  of  ore  remaining  from  the  former  workings.  Accurate  mea 
surements  were  not  easily  obtained,  but  the  approximate  is  as  follows  : 

The  open  pit  which  had  been  sunk  to  the  depth  of  the  fioor  of  level   2  ^^l^J^^ 
had  an  additional  extension  in  the  northwest  part,  say  20   by  40  feet,  and 
from  the  surface  down  25  feet  ;  no  additional   work   had    been   done  in  that 
part  of  levels  1  and  2  included  in  the  open  pit  work.      In  level  3  an  additional 
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20  feet  exteDsion  had  been  made  north  of  the  shaft,  and  10  feet  west  of  the  shaft, 
with  no  additional  upraise.  On  the  north  side  of  the  shaft  a  Cameron  pump  of 
4-inch  discharge  lifts  the  water  to  the  surface.  A  varying  force  is  employed 
in  this  level,  but  only  two  men  were  working  on  each  shift  at  this  date.  In 
level  4  there  was  an  additional  stope  north  of  10  feet.  There  was  no  addi- 
tional upraise,  but  an  underfoot  stope  of  the  floor  of  level  4  had  extended 
down  10  feet  to  level  5,  and  an  opening  made  between  these  levels  of  30  by  30 
feet.  It  was  intended  to  stope  out  the  entire  floor  of  level  4  to  level  5,  except- 
ing a  large  pillar  next  to  the  shaft  which  will  be  left  for  support.  All  rook 
broken  down  was  being  raised  from  level  5.  The  two  levels  will  be  joined  as 
one  in  level  5.  A  Worthington  pump  of  4-inch  discharge  lifts  the  water  to 
the  sump  under  the  pump  in  level  3,  A  reserve  Knowles  pump  is  kept  on 
hand  in  this  level,  to  be  used  if  required.  I  was  informed  that  the  walls 
were  carefully  examined  and  scaled  as  the  work  proceeds,  and  to  all  appear- 
ance they  were  safe  at  this  date.  Guards  were  placed  at  all  entrances  to  the 
shaft,  and  gates  or  coverings  were  in  use  in  each  level.  No  new  machinery 
had  been  added.  Railings  were  placed  around  the  exposed  part  and  all  parts 
were  in  good  running  order.     Good  fencing  was  placed  around  the  open  pit. 

In  answer  to  my  inquiry  of  recent  date  the  captain  informed  me  that 
work  at  the  mine  had  been  closed  since  December  24th,  and  on  account  of 
the  inflow  of  water  no  additional  measurements  could  be  made. 

The  Inez  mine,  a  new  name  given  to  an  old  property,  is  located  on  lot  8 
in  the  fifth  concession  of  Drury,  five  mihs  north  of  Worthington  station,  on 
the  Sault  Ste.  Marie  branch  of  the  0  P.  R.  The  property  was  formerly 
owned  by  the  Drury  Nickel  Oo.,  which  has  been  recently  reorganized  under 
ihe  Ontario  Statute  and  is  now  known  as  the  Trill  Nickel  Mining  and  Manu- 
facturing Oo ,  Limited.  Its  capital  stock  is  $1,000,000,  in  100,000  shares 
of  $10  each  The  office  is  at  the  mine  and  the  post  office  at  Worthington. 
The  officers  are  :  President,  R.  P.  Travers,  who  is  also  managing  director  and 
treasurer  ;  Thomas  Travers,  Vice-President,  who  resides  at  the  mine  and  has 
Former  works  charge  of  the  work ;  Thomas  B.  Kiely,  secretary ;  Directors,  Wm.  Fennell, 
John  LamsoD,  Wm.  Lamson  and  John  Dwyer.  Work  was  opened  up  near 
the  middle  of  the  lot  by  the  former  Oompany  early  in  1891.  It  consisted  in 
opening  pit  No.  1  to  the  depth  of  30  feet,  length  60  feet,  and  width  30  feet ; 
also  sinking  a  shaft  8  by  12  feet  from  the  floor  of  the  open  pit  to  a  depth  of 
60  feet.  No.  2  pit  was  opened  40  feet  in  length,  80  feet  in  width,  and  30  feet 
deep.  From  these  workings  3,500  tons  of  ore  were  obtained  and  reduced 
to  matte.  A  smelter  constructed  by  the  same  Oompany  was  furnished  with 
one  water  jacketed  furnace  of  60  tons  capacity  in  24  hours  ;  two  boilers  120 
h.  p.  each,  English  make  ;  engine  for  hoist,  35  h.  p  ;  engine  rock  house,  35 
h,  p.  ;  engine  for  smelter,  30  h.  p.  ;  engine  for  machine  and  pug  mill,  25  h.  p.  ; 
engine  for  compressor,  75  h.  p.  ;  engine  for  converter,  60  h.  p.  ;  engine 
auxiliary  when  required  ;  Blake  rock  crusher  wit^  capacity  of  200  tons  in 
24  hours  and  screen  attuched  ;  two  Baker  blower?.  No.  5J  ;  Dean  pumps.  No. 
12  and  No.  7  ;  Knowles  pump,  No.  7  ;  Northey  duplex,  No.  4  ;  Worthing 
ton,  No.  3  ;  ihree  converters  ;  two  drums  attached  to  hoist  ;  portable  hoist 
with  engine  attached,  20  h.  p.  ;  six  rock  drills,  two  Rands  and  four  IngersoU  ; 
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lathe  and  drill  press;  two  air  receivers,  6  by  26  feet  and  5  by  IG  feet  ;  heater 
attached  to  boiler,  3  by  12  feet  ;  portable  boiler,  15  h.  p. ;  engine  for  bio vvera, 
30  h.  p.  ;  a  set  of  Oornish  rolls  ;  complete  laboratory  ;  saw  mill  with  boiler 
40  h.  p.  and  engine  35  h.  p.  ;  shingle  mil),  planer  and  jointer.  The  snu'lttr  Building*, 
building  is  60  by  60  feet,  with  metal  house  attached  to  the  enst  side  40  by  4  0 
feet,  and  engine  room  and  machine  shop  attached  to  the  west  bide  20  by  35 
feet  ;  also  attached  on  the  southwest  corner  a  ganistcr  building  20  by  30 
feet ;  coke  shed,  20  by  1  20  feet ;  laboratory  and  warehouse,  20  by  30  feet,  two 
stories;  compressor  ^-nd  boiler  house,  30  by  72  feet;  rock  house,  24  by  24 
feet,  elevation,  50  feet  ;  shaft  house,  14  by  14  feet,  elevation  54  feef,  with 
hoisting  appendages  ;  powder  house,  distant  from  the  mine  300  feet,  and 
covered  with  earth;  blacksmith  shop,  18  by  20  feet;  boirding  house,  24  by 
40  feet,  two  stories  and  basement,  and  store  attached,  20  by  21  feet,  with 
dwelling  apartment  above  ;  sleeping  house,  20  by  40  feet,  two  stories  ;  dwell 
ing  house  and  office,  20  by  60  feet,  three  stories  ;  eighteen  dwellings  for  work- 
men ;  saw  mill  building,  20  by  60  feet,  two  stories,  containing  the  shingle 
mill,  planer  and  jointer  ;  school  house,  20  by  20  feet  ;  log  barn,  30  by  60  feet  ; 
frame  barn,  18  by  24  feet. 

Work  had  been  suspended  for  about  two  years,  and  was  resumed  by  the  ^'^''^rk  r«»«mt: 
new  Company  on  20th  of  May  last  with  a  small  and  varying  force  which  was  Company 
increased  to  38  hands  at  the  date  of  my  visit.     Twelve  were   working   in 
the  mine  and  the  others  employed  in  the  rock  house,  on  the  roast  yard,  and  in 
refitting  tha  smelter  and  some  parts  of  the  mine.      A  ne^  skip  track  ha  \  been 
laid  from  the  floor  of  No.    1    pit  to  the   top  of  the  ro^k  house  wiih  varying 
incline  of  75,  65  and  60  degrees.      A.  one-ton  skip  with  100  feet  of  new  steel 
cable  is  used  for  hoisting.     An  additional  underfoot  stope  in  this  pit  had  gone 
down  12  feet  for  35  feet  in  length  and  30  feet  in  width.     The  shaft  extend- 
ing downward  about  50  feet  below  the  floor  of  the  pit  was  being  timbered  and 
a  good  ladd':r  way  was  being  cased  off"  from  the  hoisting  part  of  the  shaft  and 
the  skip  track  extended    down  to  the    bottom.     The   work  would  be  com- 
pleted in  about  a  week,  when  an  additional  force  of  men  would  be  em|»loyed  in 
taking  out  ore.      A  new  hoisting  frame  was  put  up  for  No.  2  pit  in  which  an 
underhand  stope  had  gone  down  12  feet,  extending  in  length  40  feet  and  in 
width  30  feet;  the  total  elevation  from  the  floor  of  the  stope  to  the  roof  wis 
45  feet,  with  15  feet  thickness  of  rock  remaining  to  surface.     A  bucket  hold- 
ing half  a  ton  with  seven-eighths  steel  cable  lifc.'^   the  ore.      About    40  tons 
of  ore  were   mined  daily,    crushed    sorted,  and   removed  to    the  roAst   beds. 
Three  thousand  tons  of  ore  were  on  hand,  roasted  or  in  process  of  roa.sting ; 
500  cords  of  wool  had  been  cut    and   350  brought  in  for   immediate   use. 
Timbers  were  being  delivered  along  the  road  as  per  contract  for  a  trolley- way 
from  Worthington  station  to  the  mine,  across  which    coke,   coal,   and  other 
supplies  would  be  taken  to  the  mine,  and  matte  shipped   from  the  smelter  to 
the  station.      It  was  expected  to  be  ready  for  use  within  two  or  three  months. 

Instructions  were  given  to  have  a  sheath  put  over  the  piston  rod  on  the 
air  receiver,  and  the  fly  wheels  and  other  exposed  parts  of  the  machinery,  and 
the  stair-ways  properly  protected  with  railings  ;  also  that  all  unused  shafts 
and  open  pits  be  fenced  or  covered. 
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district. 


MICA    AND    TALC. 

A  claim  lying  in  block  24,  district  of  Nipissing,  10  miles  by  wagon-road 
from  the  railway,  is  owned  by  the  Spanish  River  Nickel  Mining  Company. 
The  president  of  the  Company  in  a  recent  note  states  that  the  quartz  occurs 
in  very  large  ridges  with  the  felspar  carrying  the  mica  in  large  crystals. 
"  Several  of  these  deposits  have  been  found  on  the  contact,  three  of  which 
were  located  by  ourselves.  Indie  itions  are  that  we  have  a  mica  formation 
surpassing  other  districts,  as  the  deposit  follows  the  border  of  the  Laurentian 
in  the  granite  for  forty  miles  almost  direct  east  and  west."  In  August,  when 
on  the  train  (Soo  Branch)  of  which  Mr.  Dreany  is  conductor,  he  handed  me 
a  very  fine  specimen  of  this  pure  white  mica.  Some  of  the  crystals  I  was 
told  would  cut  fully  8  inches  square. 

In  a  recent  letter  Mr.  Dreany  also  states  that  the  talc  property  in  the 
southeast  corner  of  May  township,  Algoma  district,  owned  by  the  Spanish 
River  Talc  and  Nickel  Company,  of  which  he  is  president,  will  commence 
active  operations  soon,  as  the  Company  is  now  being  backed  up  by  interested 
Montreal  and  Quebec  capitalists.  A  shaft  on  the  property  has  been  sunk  40 
feet.  The  vein  from  2 J  feet  at  surface  has  widened  to  11  feet  at  this  depth. 
About  75  tons  of  talc  is  now  on  the  dump 


Paris  Mine. 


Products  of 
gypKuiri. 


GYPSUM. 

The  Paris  mine,  which  is  one  mile  and  a  quarter  east  of  the  town  of 
Paris,  was  visited  December  8th  and  work  was  progressing  in  the  same  drift 
as  previously  reported.  Work  had  been  suspended  since  March  last  and  only 
resumed  in  the  middle  of  November.  Three  men  were  employed  by  contract 
taking  out  from  five  to  six  tons  of  plaster  daily,  which^Jwere  hauled  to  the 
town  and  ground  in  the  Company's  plaster  mill.  The  drift  had  been  enlarged 
in  places  and  newly  timbered  where  needed,  which  rendered  it  more  convenient 
for  going  in  and  out  of  the  mine,  and  was  apparently  in  a  safe  condition 
The  place  of  working  was  220  feet  from  the  mouth  of  the  drift,  where  the 
layer  of  plaster  was  being  blasted  out  for  a  few  feet  of  width,  and  the  waste 
rock  was  used  for  building  up  abutments  as  support  to  the  roof.  Strong  stull 
timbers  were  also  used  for  the  same  purpose  where  stone  could  not  be  supplied 
to  make  the  place  of  working  safe.  The  former  workings  had  extended  back 
for  fully  300  feet  from  the  entrance  of  the  drift,  exposing  a  continuous  layer 
of  ore  frcm  four  to  five  feet  in  thickness  of  160  feet  in  length,  and  the  limit 
had  not  yet  been  reached.  The  place  of  working  is  about  120  feet  beneath 
the  surface  of  the  hill.  It  was  stated  that  mining  would  be  continued  for  a 
considerable  length  of  time 

The  mill  was  confined  to  the  manufacturing  of  alabastine  at  the  time  of 
my  visit,  which  was  being  put  up  in  small  packages  for  the  market,  large 
shipments  of  which  are  made  to  Australia.  A  considerable  quantity  of 
plaster  brought  from  the  Excelsior  mine  near  Cayuga  was  on  hand,  soon  to 
be  manufactured  into  alabastine,  calcined  plast(3r  and  other  products  pre- 
pared in  the  mill.  This  is  the  only  mill  in  the  Province  manufacturing  at 
the  present  time  calcined  plaster. 
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R.  E.  Hare,  foreman  of  the  mill,  informed  me  that  there  had  been  a 
largely  increased  demand  during  the  year  for  the  various  products  manu- 
factured. The  mill  has  excellent  water  power  from  the  Grand  liv^r,  and  7 
or  8  hands  are  employed  when  in  full  operation.  Mr.  J.  M.  Wheeler 
of  Paris  is  the  Company's  general  maniger. 

The  Excelsior  gypsum  mine,  three  miles  east  of  the  town  of  (,'ayuga,  ie  j-ycdawr 
easy  of  access,  being  near  the  public  road,  over  which  the  ore  is  hauled  to  •'^"»^- 
the  Oayuga  station  for  shipment.  Mr.  John  Nelles,  who  has  had  charge  of 
the  mine  for  the  past  15  years,  does  the  mining  by  contract,  hiring  men  by  the 
day  to  assist  him.  Tiie  Adamant  Manufacturing  and  Mining  Company  of 
Syracuse,  New  York,  who  purchased  the  property  six  years  ago,  have  reci-ntly 
entered  into  a  contract  to  supply  the  AlabaRtiuft  Company  of  Paris  with  *J,()00 
tons  of  ore.  The  ])la8ter  is  of  excellent  quality,  a  considerable  part  being 
pure  white.  Three  men  were  engaged  in  mining  at  the  time  of  ray  visit, 
December  14th,  and  were  taking  out  about  six  tons  per  day.  About  1,000 
tons  had  been  mined  during  the  year.  The  drift  starting  about  the  middle 
of  the  lot,  which  comprises  G5  acres,  is  run  in  at  an  incline  of  on^  foot  to  ten 
in  a  northerly  direction.  It  reaches  the  layer  of  plaster  at  a  distance  of  1 50 
yards,  and  is  continued  more  easterly  the  further  distance  of  '200  yards  to 
the  present  place  of  working.  The  drifts  gr.idually  vary  both  in  direction 
and  length  as  the  work  progresses.  As  the  ore  layer  is  removed  the  open 
space  is  walled  up  with  waste  rock  as  support  to  the  roof,  only  a  few  feet 
space  remaining  for  a  tramway  and  convenience  of  working.  A  large  area 
has  been  worked  over  during  the  several  past  years.  It  is  estimated  how- 
ever that  at  least  35  acres  of  ore  yet  remain  on  the  lot,  and  Mr.  Nelles 
informed  me  that  the  bed  extends  easterly  beyond  the  boundary  for  two  miles. 
At  the  place  of  working  the  ore  is  from  50  to  GO  feet  below  the  surface.  The 
drift  is  kept  in  a  good  state  of  repair,  new  timbers  being  supplied  when  needed, 
and  the  roof  is  frequently  examined  and  any  loose  rock  removed.  The  mine 
is  provided  with  four  air  shafts,  which  serve  the  triple  purpose  of  ventilation, 
safety  to  the  workmen  as  a  way  of  exit  from  the  mine  in  the  event  of  any 
disaster  to  the  drift  closing  it,  and  also  over  two  of  them  windmills  are  placed 
working  efficient  pumps  with  1^-inch  discharge,  keeping  the  mine  free  from 
water.  One  shaft,  4  by  4  feet,  is  located  17')  yards  from  the  entrance  and  near 
the  drift,  and  No.  2  at  300  yards  from  the  entrance  of  the  drifc.  H  -th  are 
cased  up  and  provided  with  ladder-way,  and  are  frequently  used  by  the  work- 
men for  goins:  in  and  out  of  the  mine.  The  other  two  are  in  the  older  work- 
ings  of  the  mine,  some  300  yards  ajiart,  but  easy  of  access  No  accidents 
have  ever  occurred  in  the  mine 

Recently  some  tine  s   ecimens  in    large  blocks  have  been  taken  from  ,  the   •  ;   ir 

mine  and  sent  on   to  the  Toronto   Marble   Company   to  be  used  in  place  of    ..,  ^ 

marble.  It  is  stated  that  these  blocks  of  plaster  were  subjected 'to  a  chemical 
process  which  hardens  them,  rendering  them  impervious  to  the  weather  and 
permits  taking  on  a  beautiful  finish.  Should  this  new  use  of  plaht^r  prove  a 
success,  it  undoubtedly  will  result  in  greatly  extending  raining  operations  in 
the  principal  mines  now  worked  and  opening  up  new  ones  which  are  known 
to  contain  extensive  beds  of  ore.     A  Dixon   hand-power  drill  has  been  pur- 
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Mat'Hndale 

Mint. 


Instructions 


cbasfd  in  Denver,  Col.,  and  brought  to  the  mine  to  be  used  in  taking  out 
the  blocks  of  plaster;  if  found  practicable  several  of  them  will  be  used.  The 
blocks  wanted  are  to  be  of  large  size,  of  from  one  to  two  tons  weight,  and  in 
the  event  of  a  large  quantity  of  them  being  required  the  mine  will  be  refitted 
by  enlarging  the  drift,  timbering  it  anew  and  laying  down  iron  rails  over  the 
tramway. 

The  Martindale  gypsum  mine  is  situated  on  lots  53  and  54  of  the  River 
Range,  south  side  of  Grand  river,  near  the  village  of  York,  five  miles  east  of 
the  town  of  Caledonia,  and  two  miles  north  of  York  station  on  the   Buflfalo 
and  Goderich  Railway.     It  comprises  195  acres  held  by  mineral  rights.     Ifc 
is  one  of  the  oldest  plaster  locations  on  the  Grand  river,  having  been  worked 
for  nearly  fifty  years.     It  has  been  owned  and  worked  by  Mr.  Thomas  Mar- 
tindale for  the  past  thirty  years,  with  an  average  annual   output  of  2,000 
tons  of  plaster  until  within  ten  years,  since  which  a  lesser  quantity  has  been 
raised.     In  1895  200  tons  were  taken  out,  and  last  year  400  tons.     An  area 
of  between  25  and  30  acres  has  been  mined  over,  and  apparently  the  remaining 
field  of  ore  is  extensive.     The  layer  of  plaster  is  from  40  to  50  feet  beneath 
the  surface  and  averages  four  feet  in  thickness ;  the  quality  is  excellent,  a 
large  part  being  pure  white.     The  bed  foilows  to  some  extent  the  undulations 
of  the  surface.     A  drift  ofsuflicient  size  for  a  horse  tramway  starts  n(ar  the 
river  and  extends   southward  with  a  slight  incline  for  a  distance  of  over 
600  yards  to   the  present  place   of  working.     At  the   date  of  my  inspection 
two  men  were  engaged  by  contract  taking  out  about  five  tons  daily.     It  is 
hauled  over  the  tramway  to  the  mouth  of  the  drift  and  dumped  into  piles, 
and  afterwards  hauled  by  teams  to  Caledonia  and  ground  for  land  use.    From 
the  entrance  of  the  drift  the  ore  body  is  reached  at  a   distance  of  300  feet, 
and  through  the  clay  part  the  drift  is  supported  by  posts  and  plat  king  at  the 
sides  and  lagging  overhead,  and  for  the  most  part  is  in  a  safe  condition.     The 
few  places  requiring  additional  support  or  renewing  with  timber  were  pointed 
out  to  the  contractor  and  instructions  given  to  have  the  repairs  done.     The 
additional  part  of  the  drift  is  chiefly  supported  by  leaving  pillars  of  plaster 
and  building  up  stone  abutments  of  the  waste  rock  as  the  work  progresses. 
The  rock  overhead  for  most  part  of  the  way  appeared  firm  ;  in  some  places 
it  required   trimming  and  some  timber  supports.     At  the  place   of  working 
as  the  breast  of  the  plaster  layer  is  shot  down  it  is  followed  with  timbering 
or  walling  up  with  stone  pillars  to  render  it  secure.     Both  the  tamping  rod 
and  pricker  being  used  in   charging  holes  for  blasting  were  iron,  which  I 
directed  should  forthwith  be  changed  for  copper  or  material  not  dangerous, 
and  the  attention  of  the  contractor  was   called   to  section   66   of  the  Mines 
Act.     I  directed  that  an  air  shaft  be  sunk  from  the  surface  to  the  present 
place  of  working,  or  near  thereto,  not  less  than   4  by   4  feet,  properly  cased 
and  provided  with  ladders   as  means  of  escape  should  any  serious  mishap 
occur  to  the  long  drift  to  prevent  going  out  through  it.     It  will  also  secure 
good  ventilation  to  the  mine  and  afford  convenience  to  the  workmen  to  go  in 
or  out  near  the  work.     The  shaft  is  required  to  be  com[)leted  not  later  than 
the  first  day  of  March  next,  and  to  be  constantly  kept  in  safe  stato  for  use. 
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NATURAL    GAS. 

Late  i&  the  year  I  called  on  Mr.  R.  E.  Walker  of  Caledonia  to  ascertain 
the  condition  of  the  gas  wells  in  that  town,  of  which  a  short  report  was  given 
the  previous  yfar.      He  has  furnished  the  following  note  : 

'•  As  promised  I    give  30U  a  short    statf-m^^nt  of  Caledonia  gas  wells.     1  ^/'  *^.*^"/ 

'^  °  •>  O  (,;,H   \yt\ 

can  speak  more  fully  of  my  own  well.    This  year  1  find  an  increased  How,  with 
a  rock  pressure  of  200  lb.      I  have  now  on — 

2  furnacea,  earning  for  month  of  November $12  00 

3  healers,  "  "  8  00 

12  stove  burners  "  "  33  00 

46  bourse    lights  "  "  1100 

2  soldering  furnaces    "  "  1  50 

Earnings  of  well  for  ihe  month $i\b  r>0 

"The  flow  has  been  steady,  but  during  a  very  cold  spell  the  rock  pressure 
has  been  pulled  down  to  120  lb.      One  reason  why  I  believe  my  well  in  hold 
ing  out  is  that  I  do  not  draw  gas  and  let  the  water  in.      Our  three  company 
wells  are  not  doing  nearly  so  well  at  present,  there  only  being  for  the  month 
of  November — 

1  furnace    $  8  00 

17  stoves 51  00 

Making  a  total  of $59  00 

"  The  wells  have  been  troubled  with  water  rising  in  them.  The  Company 
had  five  furnaces  and  about  twenty  stoves  on  last  winter,  and  so  weakened 
their  supply.  A  dividend  was  d- dared  last  winter  of  33  per  cent.  The  rock 
pressure  is  about  200  lb.,  and  is  pulled  down  sometimes  to  100  lb.  Dr.  Fos 
ter's  well  hardly  supplies  his  own  wants.  No  fresh  wells  have  been  put 
down  this  year." 


INDEX. 


PA(iK. 

Abitibi  river 168,  170 

Absorptive  properties  of  moss  litter 1H7 

Accident?,  mining 66,  249,  273 

Acetylene  gas    27 

Adamant  Minufacturing  and  Mining  Co 278 

Agassiz,    Professor,   on   old   beaches   of   lake 

Superior 136 

Agglomerate  rock  formation 88,  89,  90 

Agricultural  areas 103,  1 77 

Ahn,  R.  H.,  gold  mine  operator.. 49,  50,  98,  109,  251 

A  L  74,  75  and  76  or  Foley  mine 55,  81 

A  L  110,  111  and  K  223  or  Ferguson  mine  .  .56,  80 

A  L  199  gold  location    74 

Alabastine    278 

Aldboroueh,  drilling  for  petrolum  in IS,  19 

Algoma  Coal  Mining  Co  ,  Limited 7 

Algoma  Copper  Mining  Co  ,  Limited . .       7 

Aluminium 216 

Amalgamation  in  gold  milling 241 

Amalgamation,  skilled,  necessity  for 243 

American  Oil  Company .  241 

Anglian  Mining  and  Finance  Co.,  Limited  . . .     50 

Animikie  rock  formation     133,  155 

Anthraxolite,  or  anthracitic  carbon   159 

Chemical  composition  of 162 

Comparison  of  with  related  sub-itances 163 

Deposit  examined  by  Dr.  Coleman 159 

Exploration   of   by    Government   diamond 

drill 160 

Fuel  V  line  of 165 

Probable  extent  of  deposit 161 

Antimony 209 

Aqueous  rocks  229,  235 

Analysis  of  Balfour  anthraxolite 162 

Archiean  rocks  of  Western  Ontario 114 

Arsenic 221 

Asbestos 227 

Ash  rapids  106,  108 


Bad  Vermilion  lake 

Baker,  Alexander,  a  veteran  prospactor   

Balfour,  d  s.'overy  of  anthraxolite  in  

Barriefiold  common,  section  of 

Bath  Island  gold  location 

Beaches,  old,  on  lake  Siu)erior. .  .109,  110,  112, 

Bear  bay.  Lake  of  the  Woods 

Bedded  gold  veins 

Benson,  Andrew,  gold  prosppictor   

Berthelot,  expeiiments  of  with  acetylene 

Big  Stone  bay,  Lake  of  the  Woods    

Bismuth 

Bismuthinite  at  Mikado  gold  mine    

Black  Donald  j?rai)hite  mine 

Black  Jack  gold  mine   .50, 

Bothwell  petroleum  field 

Bottle  bay,  Lake  of  the  Woods 

Boulder  lake    ....    

Breidenbach,    Theo. ,    manager   Mikado  gold 

mine ....      48, 

Brick,  tile  an  1  terra  cotta 

Bromo-cyanide  process  of  treating  gold  ore  . . 

Brougham,  graphite  in   

Building  materials,  statistics  of 

Burgess,  corundum  in 

Burke,   Stevenson,    on    nickel    industries   of 

Canada  and  U.  S 

Burnt  island 


82 

87 

169 

231 

103 

136 

99 

116 

108 

28 

97 

209 

106 

37 

251 

18 

99 

88 

105 
12 
58 
37 
11 
62 

45 
143 


PAOt 

Burwash,   E.   M.,   on   geology  of   NipiBsing- 

Algoma  line 167 

Burwash  lake 171 


California  knee  frame  for  g)ld  mill 231 

Caldwell,  J.  F.,  owner  of  Sultana  gold  mine  .     93 

Caledonia,  natural  gas  at 281 

Calm  lake  on  Seine  river 79 

Cameron,   R    iNc   Co.,   owners    of    D228  and 

D213 60 

Camp  bay.  Lake  of  the  Woods  100 

Canada  Venture  Syndicate,  Limited 58 

Canadian  C<)p|)<>r  Company 10,  270 

Canadian  Goldfinlds.  Limited  ....  58 

Canadian  Peat  Fuel  Company 188 

Carbert.  Charles  K 48 

Carbide  of  calcium   26 

Carbon  .... 218 

Anthracitic,  or  anthraxolite 159 

Carb  -naceous  slate,  Luke  of  the  Wooda   ....     101 

Carlow,  discovery  of  corundum  in 61 

Carlson,  A.,  killed  at  Sultana  mine 66,  249 

Carman  and  P'airbauk,  oil  (»p»'rat>rH 19 

Catalogue    of   minerals    for  summer    miniog 

schools       ...     206 

Cedar  lake 89 

Cement,  natural  rock  and  Portland   16 

Chemical  comj)08iti<tn  of  Balfour  anthraxolite  161 

Chewett,  J.  H.,  mining  enginrtr 76 

Chlorination  plant  at  Sultana  mim*  .  .   95,  248.  2ft0 

87 

21 

252 

77 

112 

107 


Cirk-il,  F.,  mining  engine»»r 

Clarke  Company,  Thos.   E  ,  oil  operators 

Clearwater  bay    

Clearwnter  lake  on  Seine  river 

Climate  north  of  lake  SuiH-rior 
Clytie  bay.  Lake  of  th«'  Worjdx 

Coal,  so  called,  in  Balfour  townshij- 159 

Cobalt ...     41.  214 

Colcleugh,  G.  W.,  mining  j)ri)H|)«-ctor 102 

Coleman,  A.  P.,  on  anthraxolite  or  anthracitic 

carbon *.. 159 

On  geology  of  Silver  islet  ..,.. 1S7 

Third  report  of  on  west  Ontario  ifold  r^ion     71 

Colonization  roads  in  mining  di  triets 9 

Comstock  gold  mine    269 

(^>njuring  lodges,  Indi.an 93 

Contact  deposits,  gold  in 118 

Copper 211.  270 

Native 101.  106,  111 

Mine  on  Andrew  bay,  L»ke  of  the  WihmIs.  .     *J9 

Statistic^  of .40 

Copper  Cliff  mine <W,  270 

Corkncrew  i.-land.  Lake  of  tri'.-  ^^  <'"d» 105 

Cornucopia  gold  minr 60,107 

Cor\indum ....     61 

Couchiching  rot!k  formation 84,  114 

Cowan,  A.,  on  T'      '  :ie 39 

Crawford.  K»  lineownen*..     86 

Credit  Forks  .MiniLk'  ^'Hi    •  ''  " 

Cross,  J.  W.,  c  ire  taker  .^il 


Crow  lake 

Crown  reef  vein,  Sultana  nun* 

Crystal  gold  mine 

Crystal  Gold  Mining  C 
Cyanide  process  for  g> 


IKTJ,   l.K, 


lingH 


143 
89 
...  94 
.  57.267 
..57.268 
...51,92 


[283] 


284 


PAGE. 

D  14  g'^ld  location 84 

D  58  Kold  location 48 

I)  138.  139,  140  and  14 L  gold  locations 84 

D  14i  gold  loc  tion 99 

D  148.. r  Mikado  crold  mine    47 

D  177  gold  lociton 102 

D  205  go'd  location  .    100 

1)  212  and  I)  265  gold  locations 60 

D  211  gold  location      50 

D  228  and  l>  213  gold  loc^tio-s 50 

Dakota  bin  frame  for  gold  mine 2.S9 

Daunais,  O.,  gold  mine  owner 105,  252 

Deer  lake 90 

DfloTo  er^ld  mice.   . .    58,  59 

Deodorizer,  moss  Utter  as  a 158 

Diamond  drill,  borings  by 116 

Dik^-s,  gold  bea.ing  ...;...     85,101,118 

On  Woods  mining  location ...  130,  132 

Divin'ng  rod,  use  of  in  discovering  gold 108 

Dolomite 223 

Dominion  Gold  Mining  and  Reduction  Co.  50,  252 
Don  Valley  Pressed  Brick  Company  of  Tc  ronto    14 

Drewry,  George,  mining:  prospector ....  102 

Dryberry  river  and  lake 103 

E  238,  or  "  Swpde  Boys  "  gold  location 82 

Eagle  ^l^st  erold  mi ne.  56 

Eae'e  Nest  Gold  Mining  Co  ,  Limited    fi6 

Echo  bay.  Lake  of  the  Woods 105,  252 

Elliott.  Alex.,  oil  operator  ...  21 

Ellis,  W.  H  ,  on  chemical  composition  (f  an- 

thraxolite .      162 

Ells  peninsula.  Lake  of  the  Woods 102 

Empress  g  .Id  mine 16,  110,  117,  263 

Empress  Gold  Mmes  Co   56,111,263 

Empreps  Gold  Mining  Co.  of  Ontario,  T/mited.      7 

EneiPdne,  Colonel 97,  105,  107,  256 

"Engledue  Syndicate" 8 

Eruptive  granite 99,  100,  107,  114,  119 

Essex,  drilling  for  petroleum  in 18 

Evans  nickel  mine 67,  276 

F.hlbands,  auriferous 108,  115,  118,  120 

Felsite  dikes,  auriferous ]  18 

Fel-^par 224 

Ferguson  gold  mine 56,  80,  259 

Ferguson.  W.  D 80 

Ferrier,  W.  F.,  of  Geological  Survey  .    61 

Fi8^ling  station.  Lake  of  the  Woods 89 

Fissure  gold  veins 86,  115 

Fishery,  R.  H.,  of  Foley  gold  mine 260 

Flint  lake   . .'. 89 

Folev  g  Id  mine 54,  81,  260 

Foley,  J.  C  ,  manager  Foley  mine 55.  260 

Foley  Mines  Co  of  Onta'io,  Limited 7,  55 

Forneri,  S.,  mining  prospector 102 

Frue,    W.    B.,   supeiintendtnt     Silver    IsVt 

mine 141,  1-^0 

Invention  of  vanners  by 151 

R^-poit  of  on  Silver  Islet  mine 145 

Fuel,  mineral,  deT)osit  of  in  Balfour 161 

Fuel  value  of  anthraxolite ; 165 

G  61  gold  locntion 82 

Gait,  John,  C  K 49,  57 

Gardener,  "  Doc,"  mining  proppector     82 

Ga«He,  Louis,  mining  prospe<  tor 85 

Gai-se,  Paul,  mining  prospector 85 

Gem  stonps 27 

GeOnpy,  field  and  prospecting  class  in 1^8 

Of  Si'ver  islet 137 

Of  >ultana  inland   121 

Of  Woods  mining  location 128,  133,  1H4 

St'uctursil,  f)f  western  prold  area    114 

Geology  of  AlfroTna-Nii'i-«sing  line      1G7 

tloumpy  to  the  starting  pf)int 167 

On  lake  Huron  slope   .      169 


PAOE. 

In  Montreal  r'ver  valley 17S 

Quartz  veins  and  iro-i  ore  174 

North  of  tl.e  h^^ight  of  land 176 

Geoligy  of  Hudson  Bay  sope    .   178 

M  ouni.  Sinclair    176 

Drift  and  g  acial  geology  of  the  line 181 

Gold  bearing  ro(  ks  of  the  line 183 

Gilchri  t,  J  ,  injured  at  Copper  Cliff  mice 68 

Gira'd,  (t,  mitiin.;  pr  "sp  ctor 102,  103 

Glacial  phenomena  at  Jen  n^ula Ill 

Srriations  on  Nipis-iing-Algoma  line 181 

Gold  206 

Deposits  of  western  Ontario,  classification 

of 113 

DiscovHty  by  divining  rod    108 

In  bed.^ed  v-  in- 116 

In  contact  deposits 118 

In  dikes 118 

In  dol.  mite 105 

In  Bruptive  masses 119 

In  fahlbands 118 

In  fis  ure  veins      119 

In  placer  deposits     119 

Ores  of  Ontirio  mo'-t'y  frefi  w^illing   ...  113 

On  the  Nipissintp-Algoma  line..  171, 174, 179,  180 

Ores,  processes  for  treiit  ng 237 

Sources  of  in  western  Ontario  deposits 120 

StHti^tics  of      47 

Gold-b-ai  i.  g  dikes 101,  118 

Gold  CI  fif  m.ne 57 

Golden  Fissure  mine 54 

Golden  Fis'ure  Miniijg  Company  of  Ontario, 

Limited.. 7 

Golden  G  te  mine 98,  251 

Gold  H  limine 98,251 

Gold  mill,  G^lifornia  knee  frame 239 

}  >f»kota  b'n  frame 239 

How  t  o  run  a  240 

Canadian  Goidfields,  Limited    59 

Crxstal 57 

Empress Ill,  263 

PVigu^on 56,     81 

F  ley         54,  81,  261 

Gold  Hill 98 

Havcoc  k 84 

Lake  Mar 'Id 78 

Pine  Portage         97 

0  tawa  Gold  Mil  inor  Company 53 

Kat  Portage  Rt  duction  Works 258 

Regir.a 51,  92,  255 

SawbiU 77 

Sultana 94 

Gold  mines 47 

Bath  Isi  nd 49,103 

B  ack  Ja(  k. 50,  251 

Cnmp  bay  locations  100 

C.  nustock    269 

Cornucopia 50,  107 

Cr\stal 57,  267 

D  145 99 

D  214 60 

1  >  228  and  D  213 50 

Deloro    58 

Eagle  nest    66 

Empre^s 56,  110,  117,  263 

>ertuson  56,80,  259 

Foley    54,  81,  260 

George  Heenan   98 

Gold  Cliff 57 

Golden  Fissure 54 

Golden  Gate 98,  251 

G-.d  Hill 50,  98,  y5l 

Hammond  Reef   54,     77 

Hawk  Biiy 64,     75 

Hillyer  or  Lucky  Coon   81,260 

Kabaskong   64 

Keewatin 97 


285 


TAOK 

Gold  mines. — Continued. 

Lake  Harold    78 

Tja*t  Chance  2*i9 

Ledvard       58 

Lucky  Coon  or  Hillyer   81,  2^50 

Mikado 47,  105,  25r, 

M<.nt^  Oristo     107 

Nonesuch 48,  252 

Norway    4*J 

Olive  or  Preston  82 

Ophir  .    1)4,  123 

Pine  Portafire    <)G,     97 

Plac  r  dijfsrinBTs 83 

Preht  m  or  Olive   82 

i^iieen     PO 

Hej?ina 51,91,253 

Sawbill   53,    76 

Sfiramb'e 49,  108 

Standard 49 

Sultana  93,  121.  248 

Swede  Boys   82 

Swt-den 48 

Three  Friends 49,  253 

Three  Ladies    48,252 

Triu'oph 96 

Wampum      51 

Winnipeff  Consolidated    9S 

Gold  Region  of  We.st  Ontario,  third  report  on.     71 

Upper  Seine  region    72 

I )own  the  river   77 

Hawk  bay  locations 75 

Lake  Harold  gol  \  mine 78 

0«inawe  lake  and  Reserve  island 74 

Sawbill  lake 76 

Sh(.al  Lake  region  ....     30 

Had  Vermilion  »nd  Little  Turtle  lakes. . .     82 

Fergtwon  gold  mine 80 

F  )ley  g  >ld  mine       .    81 

Lucky  Coon  or  Hillyer 81 

Manitnu  region   83 

Mud  lake 86 

Placer  digcrines 83 

To  Lake  of  th^  Wnofis         87 

Manitou  to   Pipest  »ne  lake 87 

Pipe-tone  lake  to  Repina  bay 88 

Lake  of  the  Woods  region 90 

BUh  island 103 

Bi>f  Sfone  b^ky 97 

C  *mp  bay  100 

Middlflisl.nd    104 

Pine  Portage  and  Rossland  locatioiH 97 

Retina  mine 91 

SuUana  mine 93 

Whitefish  and  Long  bays 102 

West  Sh"al  lake  retrion 10* 

Ccnucopia  gold  location 107 

M  kado  mine    105 

Near  Rat  Porrage     108 

Scramble  gold  mine  108 

take  Superior  region 109 

EfHp'-ess  mine 110 

Glacial  phenomena .    .    Ill 

Results  of  j-umnier's  work 113 

Extent  and  pertnanpncyof  deposits  assured  114 

Ores  mostly  free  milling 113 

Structural  ecology  of  crold  area    114 

Classificatioii  of  gold  deposits  115 

General  observations       119 

Lithology  and  ntratigraphy 120 

Sultana  island   121 

Goodwin,  W.  L. ,  catalogue  of  minerals  by ... .   2'  6 

Granite    233 

Erupt've 99,  100,  107,  114 

Graphite    54 

At  Oliver's  Ferry   35 

In  foreign  countries   36 

Ontario  Graphite  Company's  works 37 


PAiiK. 

Grassy  river 176,   178 

Great  Northern  Mining,  Fxploration  and  He 
veloptiirnt    Corporation    of   Ontario, 

Limited ....       7 

Gypsum     33.  221,  278 

HP301  or  Crawf(trd  g<jld  location  K6,  116 

H  f'3*i4  and  H  P3M4  p  acer  gold  diggingb   ....     8S 

H  V'^^i\  eold  location .....     M 

HP498  gold  location 76 

Hail'^ybiiry IfiH 

Halntpad,  >.  \.,  manager  Scruiiibif  iimjt      .  49 

Haii'ilton  Blast  Kurnxce  CoJiipany'b  wurka  38 

Hammond,  .Fhiiimh,  uiineowatr. M,  77 

Hamnioi.d  Ruef  goM  in«n«       54,  77 

Ha'F'in  'nd  Rt'»f  (iold  Min'nsr  Company   M 

H  rdman.   Ino.  E.,  on  Milling  Gold  Ores. .. .   287 
Hard   ess  of  ininHialH  .  .  .    .,...,...,    201 

Har  111  lake  gold  UjI  tie  ....     78 

Har' is  lake 87 

H  awk  Bay  gold  locations 76 

Hawk  Hay  gold  mine  .  ...   64,  76 

Hawk  Hay  tiold  Minioe  Company,  Limit«^  .     64 

Haycock,  E   H..  minn  owner 83.  84,  85 

Haycock  g"ld  ramp  and  locations 84 

H>«y  island  "r  Keewatin  yold  minr 97 

I       Healher   Hell  Gold    Mining  Company  of  To- 
ronto, Limited 7 

Hematite  ir  n  ore , 38,  39 

He  vyspar 222 

Hnenan.  George,  gold  min« 98 

Hermann,  Hon.    Binger,  on  U.  S.  nickel   in 

dustry 42 

Herman,  J.  A.,  gold  pronpect'^r    l09 

Hdlyer  or  Lucky  Coon  gold  mine 82,  2*'0 

I       Ho  i>inds,  C    J..  Crown  Lands  Agent  W3 

Ht)l  ow  Sand  river  ...  181 

Home.  J    T.,  nianager  Empress  gold  miue.^G,  111 

I       Humherst'n*.  pt^at  b<'gs  of  188 

Hunt,  Dr  St«'rry.  on  geology  of   Woods  min- 
ing location 138 

Hunt«*r,  M.  T.    manager  Sultana  mine  .  .248,  250 

Hutonian  go'd  mmo 117 

Huronian  schi-ts .  .101.  102,  lOlt.  119   120 

Ro.ks  on  Nipissing-Algoma  line   .  .I»i8,  109, 

170,  171,  179 
Areas  on  Lac  di-s  Millp^  Lac« 72 


Igneous  rocks  . 

Inez  nickel  mine 

Ind  an  conjming  lodges 

In-prct  r  of  Mines,  report  of  . 
Iron 


Ji9.  232 
•i7r, 

93 

245 

.  214 

Blast  furnace 88 

Ore 38.  174 

Irving  R.  V.,   on   geology  of   Wo«)d8  mioing 

location IW 

Island  Falls  on  Seine  river 74 

IslaLd,  floating,  in  Lake  of  the  Woo  Is    100 

Jackfish  bay  .    .  110.268 

Ja*<p«-r  wif'h  iron  ore 174 

Jul3  gold  location 116 

Jones,  J.  M.,  mining  capUin  R«gina  roino  92 

K  157.  islan.l  in  Lake  of  the  Woods  .  104 

Kabaskong  srold  mine 54 

Kaba-kon/ Gold  Mining  Company,  Limite<l  .  64 

Ke*-watin  g 'Id  mine 97 

Keewatin  schisU :%  82,  84.  99,  114 

Kelly,  gold  m    67 

Kembali  :uid  Whiting,  mine  owner* 60,  99 

K  nt,  drilling  for  p  irolfum  in    18 

Kett  e  holps  at  P»'"i'»»-u  a 112 

Kewt'enawan  or  Nipigon  rock  formation  .  134 

King  or  2*21  r,  gold  locution.          . 9J 

Kirkegaard,  P  ,  man»^r»-r  of  Deloro  mine  ....  60 


286 


PAGE. 

Kitchimene  Jake    177,  179 

Kittson,  H.  M.,  secretary  Sawbill  Lake  Go'd 

Mining  Company   54 

Lac  des  Milles  Lacs 72 

Lahay,  Rice  and  Quirk,  mine  owners 86 

Ledyard  gold  mine .     ....     58 

Lake  Harold  gold  mine 78 

Lake  Harold  Gold  Mines  Company,  Limited.       7 

Lake  of  the  W'  ods  gold  region 90,  256 

Lake  Superior  gold  region 109 

Lake  Superior,  old  beaches  of 109,  110 

Lake  Warren ...       136 

Landon,  Lahey  and  McDonald,  mining  pros- 
pectors    75,  87 

Last  Chance  gold  mine 269 

Laurentian  areas,  gold  in . .   77,  11 9 

LawHon,  A.  C,  geological  work  of. .  ,114,  134,  136 

Lead 208 

Leamington,  natural  gas  at 25 

Learned,  Edward,  interested   in  Silver  Islet 

mine 141,  152,  156 

Leases  of  mining  lands 10 

Leechman,  J.,  mining  engineer  Regina  mine, 

92,  255,  283 
Lewes,  Prof.  Vivian  B.,  on  acetylene  gas  ....     29 

Leullier,  A.,  mining  prospector 85 

Liquefied  acetylene    29 

Lime,  statistics  of 12 

Limestone  on  Steep  Rock  lake 78 

Lithology  of  western  Ontario  gold  region  ....   120 

Litter,  mo-s  175 

Little  America  gold  mine 117 

Little  Hawk  lake , 176,  178 

Little  Turtle  lake  82 

Logan,  Sir  William,  report  of  on  Woods  mtn- 

ing  location  126,  128 

Long  bay,  Lake  of  the  Woods 91,  93,  102 

Lucky  Coon  or  Hillyer  gold  mine 81 

Lynx  Head  falls  on  Seine  river   76 

M 12,  13  and  14  gold  locations 48,  105 

Macfarlane,  Thomas,  discovery  of  silver  on 

Silver  Islet  by 139 

On  geology  of  Woods  mining  location 132 

On  upes  of  moss  litter 190 

Magnetic  iron  ore 38,  39 

Mammals,  small,  north  of  lake  Superior     ...     112 

Manganese    216 

Manitou  lake  gold  region,  Upper. . , 83 

Manitou  lake.  Lower 87 

Marmora  summer  mining  school ]  99 

Martindale  erypsum  mine   280 

Marvin,  John   J.,  interested   in   Silver   Islet 

mine 152,  156,  157 

Matachewan,  Fort 168 

Mather,  John,    managing     director    Ottawa 

Gold  Milling  Company 63 

Mattagami  river    168,  176 

McA  28  gold  location 85 

Mc  A  46  gold  location    50 

Mc  \  51  gold  location 49 

McArthur-Forrfst    cyanide  process 51,  92 

McConnell,  R  ,  of  Crystal  gold  m'ne 267 

McDermott,  W.,  on  Silver  iHleb  mill 151 

McGregor,    David,    killed    at    Copper    Cliff 

mine 68,  273 

McKay's  Mountain    75.  110 

McKellar,  Peter,  on  Empress  gold  mine 256 

On  mining  industry  in  western  Ontario  ....  266 
McLean  and  Nettles,  mining  prospectors  73,  75 
McNaughton,  John,  survey  of  Woods  mining 

location  by 126 

McNolty,  Percy,  injured  at  Evans  mine   67 

Mercury 21 1 

In  treatment  of  gold  ores 241 

Metamorf)hic  rock^ 230,  236 

Methuen,  corundum  in 63 


PAGE 

Mica 33,  226,  27  N 

Scrap  for  boiler  coverings,  etc 3t 

Mica  Boiler  Covering  Company,  Limitei 34 

Middle  Island  gold  location 104 

Mikado  gold  mine 47,  K'5,  256 

Mikado  Gold  Mining  Co'y.,  Limited.  .47,  107,  256 

Miller,  W.  G. ,  on  minerals 200 

Exploration  of  c:rundum  region  by     .... .     64 

Milling  of  gold  ores,  some  notes  on  the 237 

Mine  Centre 259 

Mineral  production,  statistics  of 13 

Minerals 200 

Mineral    Collections     for     Summer     Mining 

Schools 199 

Regulations  respecting 199 

Minerals 200 

Hardness   and  specific  gravity 201 

How  to  determine 203 

Catalogue  of  minerals  in 206 

Aluminium 21 6 

Antimony 209 

Arsenic 221 

Asbestos    — 227 

Bismuth 209 

Carbon 218 

Cobalt      214 

Copper ...     211 

Dolomite   223 

Felspars,  the 224 

Gem  stones,  etc 227 

Gold 206 

Gyp.^um  221 

Heavyspar,  etc 222 

Iron 214 

Lead 2C  8 

Manganese 216 

Mercury 211 

Micas,  the * 226 

Nickel 213 

Phosphate 221 

Platinum 206 

Quartz    223 

Rare  minerals 217 

Rock-forming  min^  rals 223 

Salt 223 

Silver .' 207 

Sulphur 220 

Talc  and  pyroxene 226 

Tin 210 

Zinc 210 

Rocks  and  R-  ck  structures 229 

Aqueous  rocks 235 

Characteristics  and  forms  of 230 

Classification  of 229 

Igneous  rocks     232 

Metamorphic  rocks 236 

Minerals  of  Silver  Islet 148 

Mineral  veins,  origin  of 231 

Mining  accidents 66,  249    273 

Mining  companies  incorporated  in  1896     . .  7 

Mining  industry,  progress  of 3,  7 

Mining  roads  built  by  Government 9 

Mining  School  of  Kingston 195 

Mining  schools  in  Ontario.  193 

School  of  Practical  Science,  Toronto 193 

School  of  Minmg,  Kingston 195 

Summer  Mining  Schools 197 

Missus  Lake    87 

Mist  Inlet 103 

M  onte  Cristo 107 

Montreal  river     .  168,  173,     1 75 

Montreal  Mining  Com])any 127 

Moore  bay,  Lake  of  the  Woods    97,     98 

Moose  lake 77,  176,  179 

Morris,  C.  S.,  mine  owner 96 

Mosa,  petroleum  wells  in 18 

Mosher  bay,  go'd  on H7 


287 


I'AGE 

Moss  litter  . . 185 

Absorptive  and  deodorizing  properties  of . . .  187 

Manufacture  of  in  Ontario 188 

Markets  for 189 

Nature  and  properties  of  sphagnum  nioes. .  185 

Sanitary  and  manurial  value  of 11)0 

Mountain  lake 8(1 

Mount  Sinclair 17(> 

Mud  lake 80 

Natural  gas     16,  281 

Statistics  of 24 

Natural  rock  cement  16 

Neminisebe  or  Redstone  river     180 

Nepheline  syenite    65 

Newt-U,  A.  W.,  an  old  time  oil  operator    ....     23 

Nickel 213 

Nickel  mines 63 

Copper  Cliff     270 

Evans 275 

[nez 276 

Stobie 273 

Nickel,  statistics  of 40 

Deposits  of  in  CT.S 42,     43 

Industry  in  tariff  hearings  at  Washington. .     42 

Nickel  steel,  srrowing  demand  for 46 

Adoption  of  by  British  Admiralty  for  armor 

plate 46 

Niehthawk  lake 175 

Nipigon  rock  formation   133 

Nipi-^sing-Algoma  line,  geology  of 167 

Niven,  A.,  burveyor  of  Nipissing-Algomaline.  167 

Nonesuch  gold  mine 48,  252 

Norman,  H.,  gold  prospector 108 

Norway  pine  on  Boulder  lake 81) 

O'Connor,  D. ,  mine  owner 269 

Ohlsen  and  McKenzie,  mining  prospectors. . .  85 

Oliver's  Ferry,  graphite  at 35 

Olive  or  Preston  gold  mine 82 

Olivine  gabbro  or  picrite 89 

Ontario      Government      Gold      Concessions, 

Limited 9 

Ontario  Graphite  Company 37 

Ontario  Mineral  Lands  Company 140 

Ontario  Mines  Development  Co'y.,  Lim  ted. .  7 

Ontario,  mining  schools  in 193 

Ontario  Paving  Brick  Company 14 

Ontario  People's  Salt  Works 32 

Ophir  gold  location 94,123 

Orford,  petroleum  wells  in 18,  20 

Salt  in    33 

Osinawe  lake   74 

Ottawa  Gold  Milling  Company   ....  53 


P165  gold  location 

P188  g.)ld  location 

P221  gold  location 

P328  gold  location 

P395 or  Norway  gold  mine 

P444  gold  location 

P447  gold  location 

P504  and  589  gold  locations 

P556  and  557  or  Regina  mine 

P655  or  Lucky  Coon  mine 

Paris  gypsum  mine        

Partridge,  L.  W.,  of  Scramble  mine, 

Partridge  lake 

Patterson,  H.,  mining  prospector. . . 

Pays  Plat  silver  location    

Peat    

Pelee  Island,  petroleum  in 

Pepper  oil  well     

Peters,  Mr.,  of  Empress  gold  mine  . 

Petroleum . 

In  Bothwell  field 

Phosphate 

Pickerel  lake 


.20. 


85 

107 

97 

85 

4!) 

104 

48 

49 

51 

81 

278 

49 

73 

102 

110 

186 

IS 

no 

16 

18 

221 

83 


I'AGE. 

Picrite  or  olivine  gabbro S& 

Pictet's  expHriment s  with  acetylene 28 

38 

178 

97 

176 

173 


Pig  iron 

Pigeon  lake 

Pine  Portage  gold  inuie 
Pine,  white,  (ju  NipihsingAlgemalin* 
Pitch,  on  Nipisijing-Argoma  1 


line 


175. 

96, 

169, 

170, 


Pipestone  lake 8S 


Ptarmigan  hay ......,,.. 

Placer  gold  diggings 

Plant  for  free  milling  gold  ore. . . 

Plaster  of  Paris 

Platinum  .  .  

Play  fair  iron  mine 

Pleistocene  depot-its  at  Penin  uia   . . 
Porphyry  dikes,  auriferous 

Port  Arthur  summer  mining  school 

Preglaciftl  river  near  Sarnia 

Preutice,  E.  A.,  interested  in  Silver  I»let  u 

Prwuton  gttld  mine 

Preston  Gold  Mining  Company 7. 

Princebs  Gold  Mining  Company  of  Ontario, 

Limited 

Prospecting  and  tield  ge()logy,  ciaM  in.    . . 

Protegine  areas   66,  74,  76,  79,  l«>i.  116 

Proudfoot,  H.  M.,  O.L.S 72,     74 

Proud  foot's  base  line 16'.* 

Pyroxene      '2'2*'' 


104 
88 


HI 

118 

199 

2() 


198 


•Quarry  island 

(^uaitz    

Quartzite  on  Nipissing-Algoma  line  . 
Queen  gold  mine. . 

R71  gold  location 

R569  or  Emprecs  gold  mine 

Raglan,  conmdum  in 

Rainy  River  Mining  Company,  L'lnited 

Ram  say,  W.  H. ,  oil  oi)erator     

Rare  minerals 

Rat  Portage  Reduction  NVorks. .  .60,  106,  109. 

Rat  Portage  sunmier  mining  school 

Receipts  fmm  mining  lands 

Redstone  river 

Reed  Narrows,  I^ake  of  the  Wo(  dw 91. 

Regina  bay,  Lake  of  the  Wcx.ds 90, 

Regina  (Can-ida)  Gold  Mining  Compiny  .  .51. 

Regina  gold  mine .'»!,  91. 

Rey'ulations  for  mineral  loljpcljon'*  . 
Report  of  InsiHrctor  i>f  M  ine* 

Copper   

Gold   

GypMim 

Mica  and  Talc 

Natural  Ga^' 

Re.serve  islan  i  .      . 

R\15,  or  (ioMen  KiHsuie  n»ine    . 

Roads,  Government,  m  mining  dt«tr!ct« 
Robb.  J.,  on  Oliver'n  Kirrv  '  ^'> 

Roche, W.W.,re|H)rt  of  onT.. 

Rock  forming  minerals   ...  

Rocks  and  ro.  k  structures .  

Rode,  J,  mining  prof|>ectoi  

Ro.ssland  gold  diMtrict     ....  

Ross,  Walter,  mine  owner  . 

Round  lake 7;« 

Rowan  lak  "' 

S'JS  gold  l.Kjation      ....  "«»■' 

S.'it;,  57,  75,  73gold  lr>c«tionH  K'l 

S71.  72.  77.  78,  92  gold  locatioUr  \<>2 

S76,  79  Rold  lochtions 102 

SIX),  91,  93  gold  locationa.  H»2 

Sair»'y  (iamp  lake >»7 

Sales  of  mining  lands 10 

Salt   33,  223 

Sandstone  on  Nipiuing  Algoma  Line 172,  1 7S 

Sanitary  value  of  moss  litter 190 


223 
172 

.'•(.> 

74 

6U 

64 

7 

21 

217 


11 
l.sO 

92 
100 

92 
2^3 


70 


54 
{> 

i»-,(i 
22:< 


-l.t 


288 


I 'AGE. 

Savage,  J.,  mining  i)rospector ....   102 

Sault  Sfce.  Marie  summer  miuing  school 19"J 

Saw  bill  gold  mine 53,     7H 

Saw  Bill  lake  Gold  Mining  Co'y,  Limited   .7,    53 

Schist  lake   88 

School  of  Mining,  Kingston 195 

School  of  Practical  Science,  Toronto 193 

Scott  Island  gold  location     83 

Scramble  gold  mine 49,  108 

Schrieber,  discovery  of  gold  near 266 

Seine-Manitou  Gold  Mining  Co'y.,  Limited..?,  2f  9 

Seine  River  Gold  Mires,  Limited 56,     80 

Seine  River  gold  region,  Upper 72,  266 

Seymour,   Alfred 143 

Shangoinah  island 143 

Shepherd,    Prof.    Forrest,  on  Woods  min-ng 

location 127,  1 '  8 

Shining  Trf  e  lake 173 

Shoal  lake  (Seine river) 54,  78,     80 

Shoal  lake  (west)  gold  region   "•104 

Skunk  island 252 

Sibley,  A.     H  ,   interested    in    Silver    Islet 

mine 141,157 

Sill,',J .  T.,  mine  owner 54 

Silver 207 

Silver  Islet 109,  125,  142 

Silver   Islet  Consolidated    Mining    t't   Lands 

Company 153 

Silver' Islet  Mining  Company 142 

Silver  Islet,  Story  of  125 

bullion  produced  from 158 

Minerals  of  148 

Riches  of 147.  154 

Sinclair,  Mount  176 

Sinclair's  Line 176 

Sioux  Narrows,  Lake  of  the  Wo-ds.    . .       92,  100 

Slaght,  A.,  Inspector  of  Min^s,  Report  of 245 

Smith  Burley,  mining  engineer 100 

Smyth,  H.  L  ,  on  geology  of  Steep  Rock  lake.     78 
Snyder,  F,  T.,  of  Ottawa  Gold  Milling  Co'y.     53 

Snake  bay,  Lake  of  the  Woods . .   102 

Soda  ash,  manufacture  of .       ...     32 

Some  Notes  on  the  Milling  of  Gold  Ores 237 

Methods  of  treatment 237 

Plant  for  free  milling  ores     239 

How  to  run  a  mill   240 

Saving  amalgam  in  the  mortar.    242 

Treatment  of  mercury 241 

South  African  General   Development  Syndi- 
cate, Limited 256 

Specular  iron  ore 38 

Specific  gravity  of  minerals 201 

Sphagnum    moss    185 

Spruce  on  Nipissing- Algoma  line 170,  176 

Standard  Fertilizer  &  Chemical  Company 33 

Stamp  Mill  on  Silver  I«et 151 

v^tandard  gold  mine  49 

Standard  Mining  &    Development  Company 

of  Ontario,  Limited 7 

Statistics  of  Brick,  Tile  and  Terra  Cotta. . .    .     12 

Building  stone   11 

Cement 16 

Copper 40 

Gold   47 

Gypsum 33 

Lime 12 

Mineral    production 13 

Natural  Gas     . .     24 

Nickel    : 40 

Petroleum 17 

Salt    32 

Steep  Rock  lake 7  78 

Stirling,  C.  M  ,  mining  prospector 102 

Stobie  coppor-nick«I  mine 273 

Stone,  W .  S . ,  mining  prospector 82 

Story  of  Silver  Islet,  The        125 

AttenQptto  jump  location   148 


Pauk. 

Coastal  topography  of  nrirth  shore 130 

Old  beaches  of  lake  Warr^n 136 

Devflcpmeiit «  f  the  property 138 

Discovery  of  silver 139 

Farly   wo  kings 139 

Sale  toOntari"'  Mineral  lands  Company.  140 

Silver  Inlet  Company  organized 142 

Geology  of  the  District 128 

Jir.  Col^m•an's  opinion  on 137 

Forr  est  Shepherd  on 128 

Logan's  repoi  t  on 128 

Views  of  Macfarlane,  Hunt  and  Irving. .  132 

Moral  of  the  Story L57 

Origin  of  trap  beds 134 

Lawson'i*  views  134 

Woods   Mining  location  125 

Explored  by  Logan 126 

Working  the  mine 145 

Diflicult.it  s  encounterpd 146 

E'  ection  of  a  stamp  mill 151 

Financial  embarrassment   155 

IJiches  of  the  l-de 147,  154 

Stratigraphy  of  wt'stern  Ontario  gold  region  .  120 

Sturgeon  Falls  on  Seine  river  79 

Sturgeon  lake 89 

Sudbu'y  summer   mining  school 199 

Su'man-Teed  proce  s  of  treating  gold  ore  ..58,  59 

Sulphur 220 

Sultana  gold  mine 93,  114,  117,  248,  249 

Accident-^  at 66,  67 

Geo'ogy  of 121 

Summer  mining  schools 197 

Mineral  collections  for 199 

Swede  Boys'  gold  location .....    82 

Swede  Boy-*'  placer  diggings 83 

Sweden  gold  mine 48,  109 

Sweden    Gold  Mining  Company  of    Ontaiio 

Limited 48 

Swinney,    A.    J.  G.,  superintendent    Deloro 

mine 60 

Talc 226,  278 

Ten'iscaminpue  lake 168 

Tt  mifcamingue  Lithographic  Stone  &  Mining 

Company,   Limited 7 

Terraces,  old,  on  Lake  Superior  .109, 110,  111,  136 
Thompson,  R.    M.,   on   nickel   industries  of 

Canada  and  U.S 43,     44 

Three  Friends  g.-ld   mine 49,262 

Three  Ladies  gold  mine 48,  262 

Thunder  B^y 110 

Thunder  cape 109 

Tin   210 

Trap  deposits  of  Woods  miring  location. ISO,  134 

Travers,  R   P.,  of  Trill  Nickel  Company 276 

Treating  gold  ores,  methods  of 237 

Trethewey,  R  ,  superintendent  of  Silver  Islet 

mine 156 

Report  of,  on  mine 156 

Trill    Mining    &    Manufacturing   Company, 

Limited    7,  27(i 

Triumph  gold  mine 96 

Trowbridge,  C.  A.,  interested  in  Silver  Is^et 

mine 141,  156 

Upper  copper-bearing  rocks  on  Woods  mining 

location 129.  133 

Upper  Seine  river  gold  region 72 

Vanners,  Frue,  first  u«ed  at  Silver  Islet  mine  101 
Van  S<-mm»^r,  J.,  of  Eagle  Nest  Gold   Mining 

Company 56 

Varty,  T.  Nonty,  manager  Ferguson  mine. .     &6 

VeinH,  bedded  or  lenticular 116 

Fissure ;•••   1^5 

Mineral  bearing  on  Wcods  mining  location.  LSI 
Vermilion  river • .  •  •   ^^^ 


289 


PAGE. 

Victoria      Mining      Company    of      Ontario, 

Limited 7 

Vieille,  experiments  of,  with  acetylene 28 

Vitrified  brick  for  street  paving 14 

Walker  Oil  and  Gas  Company  of  Walkerville    31 

Wahnapitae  river 108,  172 

Waintleet,  peat  bosrs  of 188 

Walsh  Thomas,  mining  prospector 102 

Wampum  gold  mine   64 

Wampum  Gold  Mining  Company 54 

Waterpower  at  Devil's  Cascade  on  Manitou 

river 83 

On  Seine  River 74,  76.  79 

Watershed      between      Lake      Huron      and 

Ottawa   river   168,  169 

Between  St.  Lawrence  and  Hudson  bay, . .   176 

WD25  and  40,  or  Eagle  Nest  gold  mine    56 

WD44  or  Crystal  gold  mine 57 

Wederkinch,  Carl  C 162 

Report  of,  on  Silver  Islet  mine 163 

Welcome  lake   172 

Western  Ontario  Mining  Company,  Limited.       7 

Westman,  C,  killed  at  Sultana  mine 67,  242 

White,    W.     R.,    of    Crystal     Gold     Mining 

Company 87 

Whitetish  bay.  Lake  of  the  Woods. . .  .90,  100,  102 

Whitefish    lake 90 

Whiteley,  A.B..  manager  Ferguson  mine. 80,  260 
White  pine  onNipisping-Algoma  line 169,  176 


f.\<;k 

White  river 112 

Whiting  and  Kendall,  mine  owners    ...50,99,  10(> 

Wiley,  F.  S.,  manager  Saw  Bill  gold  mine. .  .  76 
Wilkmson,     Lieutenant-General,    <'f    R«gina 

mine .    .  62.  92,  253 

Williamson,  E.  D.,  of  Scramble  mine 49 

Willmott,    Frof.  A.    B.,  geological   explora- 

tionn  by 71,  102.  104 

Willson,    T.    L.,    manufacturer    of    calcium 

carbide   27,  82 

Windsor  Salt  Company,   l..imited 33 

Winnipeg  Consolidated  Gold  Mine 98 

Woods,    Joseph 126 

Woods  mining  Ixyition 126 

Woodward,  M.  W.,  oil  operator 19,  32 

Wright  and  Girard 101 

Wrijfht,  M.  P.,  mining  prospector 102 

X  313  and  314  or  Saw  Bill  gold  mine 53 

X  324  or  Hawk  Bay  gold  mine 64,  75 

X  326  gold  1(  cation 75 

X  337  or  HamnKjnd  Reef  gold  mine 54 

X  3r)l  or  Wampnm  gold  mine 64 

X  361  (South  i)  or  Kabaskong  gold  mine 54 

Yellow  Girl  bay  on  Lake  of  the  Woo<i«  . .  .93,     IK) 
Yum-Yum  Gold  Mining  Comiiany  of  Ottawa, 

Limited  7 

Zinc 2,  10 

Zone,  i)etroleum  in  19,  20 


19  B.M. 


TN      Ontario.   Dept.  of  Mines 
21  Annual  report 

06A33 
1896 

Elnglneciinv' 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


^61N 


sto^*^^^ 


:-i|iiilM'^i!iMii'iit{!lfi! 


